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Including the Proceedings of the 
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NUMBER 16 


89-91 Barclay Street, New York City 


DIPHENYL FAST BROWN M D CONC. 
A Reddish shade of Brown, suitable for use - 
as a self shade or in combination on both 
cotton and union goods. It has good solubil- 
ity, is level dyeing, and discharges white with 
Hydrosulphite. 


Sole Selling Agents for J. R. GEIGY S. A., Basle, Switzerland 
Established 1764 


Main Office J. R. Geigy S. A., Basle, Switzerland, in Great Britain 
The Geigy Colour Co., Ltd., 35-37 Dickinson St., Manchester. 


BOSTON PROVIDENCE PHILADELPHIA TORONTO COLUMBUS, GA 
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HEMICAL INFLUENCES 
prevail through each successive 


stage of ‘Vextile Manufacture. 


Varied, and but slightly less im 
portant, are the pre-loom treatments of 
Cotton and Wool which lead up to the 
phases of Dyeing, Bleaching and Finishing 

fixing the tinal stamp of market value 
salability. 


More than a half-century given to the con 
centration of our facilities enables us to 
fulfill every textile requirement of a chem 
ical nature, while the support of a corps of 
specialists affords the benefit of scientific 


application. 


WE ARE HEADQUARTERS FOR 


Prussiates Paranitraniline 
Potato Flour Caustic Potash 
Dextrine Bichromates 


Beta Naphthol Formic Acid 


Sizings —Softeners— Finishes 
Turkey Red Oil 


Sulphonated Oils 
Chrome Chloride 


; Dyestuffs and Colors of All Kinds “i 
\ “eT — 


A:KLIPSTEIN & CO. 


644-52 Greenwich St. 


NEW YORK CITY 








- BRANCHES———— 
Boston Philadelphia Chicago Providence, R. I. 
Represented in Canada by 
A. KLIPSTEIN & CO., LTD., 12 ST. PETER ST., MONTREAL 
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rome 


—therefore 


we have made a thorough stud 








of the science of finishing Yarns 
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and Textile Fabrics. 


















Let us share what we_ have 


learned with you! 


Each one of our products—sizes, 
solvents, softeners, waxes, and 
waterproofing compounds — is 
scientifically made for a specific 


purpose. 


At your request we will submit ieee 
samples and full information on 


| 
any of the Warning! 


Use none but original, genuine BRUNZOL 
PRODUCTS for certain results. The use 





IBRONZOL 
PRODUCTS 


in which you may be interested. 





of imitations results only in loss and dis- 


appointment. 


pe NEW BRUNSWICK CHEMICAL COMPANY 


pe TW ar Boston - ProvipENcEeE-CHATTANOOGA-ATLANTA NEWARE.N.S 
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CROTON COLOR & CHEMICAL CO., Inc. 


293 Broadway, New York City 


Manufacturers of Azo Colors 


Including Direct, Chrome, Basic 
and other Specialties 





Factory at Croton-on-Hudson, N. Y. Dealers’ Correspondence Invited 
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SHADING COLORS 


A particularly valuable line of 
level dyeing fast-to-light dyes 
for Wool, Silk, and Union 
Goods. 


Produces a wide range of fash- 
ion shades in Brown, Tan, Grey 
and Fancy Colors, mostly in 
two-color combinations. 


CHER 
IN 


T 
URBINE DRIVEN 
ACTORS 


Among them is— 


SILK BROWN G 


A new fast color, dyed in an 
acid bath, but can be dyed ina 
neutral or even a slightly alka- 
line bath. 





“The Most Satisfactory Drive Where Steam Is Available” 
Write for Circular 


Frerener Works 


Formerly Schaum & Uhlinger 

Glenwood Ave. and Second St., Philadelphia, U.S. A. 
Other dependable types are vertical motor driven, 

electric underdriven, and belt driven. 


Samples and prices supplied on request. 


ALTHOUSE CHEMICAL CO. 


READING, PA. 
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INDANTHRENE 
HELINDON 
THIO-INDIGO 
HYDRON 
co ALGOL 


Reg. U. S. Pat. Off. 


and other vat dyes will be imported by us direct 
from the manufacturers. 


Also a complete line of Acid, Basic, Chrome, 
Direct and Sulphur Colors, Intermediates, Cotton 
Finishes, Turkey Red Oils, Soluble Oils, and 
Leather Oils. 


Manufactured by the following and 
other American Manufacturers— 


Consolidated Color & Chemical Co. 
Central Dyestuff & Chemical Co. 
Williamsburg Chemical Co. 











FARBENFABRIKEN VORM. FRIED. BAYER & CO. 
CHEMISCHE FABRIK GRIESHEIM-ELECTRON 
LEOPOLD CASSELLA & CO. 
FARBWERKE-MUHLHEIM 

KALLE & CO. 


HAMETZ 


One-Twenty-Two Hudson Street, New York re City. 
Boston Philadelphia Providence <a 


~SESS- Chicago Charlotte 





San Francisco 
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Bleachers, Finishers and Dyers have 
complained that de-sizing compounds 
were expensive and hard to handle. 


DIAX, made by the MALT-DIA- 
STASE CO., brought down the price 
and made its use easy. 


DIAX, because it is better, is being 
used with great success by the !arg- 
est Bleachers, Finishers, Printers and 
Dyers 


Write us for Free Demonstration and Sample 


MALT-DIASTASE COMPANY 
79 Wall St., New York City 


LABORATORIES 


Wyckoff Avenue and Decatur Street 


58-64 Garden Street 
: Evergreen, 


Brooklyn, N. Y 
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93 Broad St. 


Anthranol Chrome Blue Black AR 


Dyes chrome mordant or top chromed. 

Recommended for fast shades of navy blue 
or all classes of stock. On account of its 
shade, level dyeing properties and solubil- 
ity it is especially suitable for piece dyeing 


Anthranol Chrome Brown W 


Dyes chrome mordant or top chromed. 
Is fast to light and fulling. The most level 
dyeing brown on the market. 


Acid Chrome Blue F 4 B 


Similar to the pre-war Chromotrope F 4B. 
Of special interest for dyeing piece goods 
té leave silk white. 


United States 


Color & Chemical 


Company, Ine. 
Soston, Mass. 
New York Office: 25 Howard St. 


FACTORIES: 


NEW ENGLAND ANILINE WORKS, Inc. 


Ashland, Mass. 


GARFIELD ANILINE WORKS, Inc. 
Garfield, N. J. 
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Why are so many 
qweavers happy now? 


“HAWK” 
THIN BOILING 
STARCH 


MAKES 
HEALTHY 
WARPS! 





SOLUBLE 
WHEAT STARCH 
BINDER 


MAKES GOOD 


WARPS BETTER! 


STEIN, HALLE CO,p« 


G| BROADWAY, NEW YORK. 
BOSTON PHILADELPHIA 
PROVIDENCE TROY 
CHICAGO CHARLOTTE. N. C. 
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1816 1923 





“Over a Century of Service and Progress” 








BLEACHING POWDER 
FINISHING MATERIALS 
FORMIC ACID 
COLORS 
GUMS and WAXES 
CAUSTIC SODA 


INNIS, SPEIDEN & CO. 


Manufacturers, Importers, Exporters of Industrial Chemicals 


46 Cliff Street 


Steer Vaok 


Cleveland 


BRANCHES: 
Philadelphia 


Boston 


Gloversville, N. Y. 








Antimony Salts—65% 
Barium Sulfocyanide—Crystals 
Chromium Fluoride—Crystals 

Potassium Chromate—Neutral Yellow 


SS oo 


Austrian Blood Albumen 
Glues and Gelatines 









Sole Agents for the U. S. A. 


Pfaltz @ Bauer, Inc. 


300 PEARL STREET-NEW YORK 


YE Pr 
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UNITED CHEMICAL PRODUCTS CORPORATION 


IMPORTERS, EXPORTERS AND MANUFACTURERS 
YORK AND COLGATE STS., JERSEY CITY, N. J. 


Announcing Our New Product 


DIRECT FAST BLACK L 


Equal in All Respects to the Pre-war Benzo Fast Black L 
Sample and Price on Application 





CHARLOTTE, N. C. ——-BRANCHES PAWTUCKET, R. I. 





CAMELITE KROMEKO YELLOW F F 


A stripping agent of highest merit. Does not injure 
the fibre; leaves no odor. Has very good solubility. need to be cleared. 
Does the work in half the time required by other 
stripping agents 


Best silk white Chrome Yellow made. Does not 
Especially adapted for silk white 
Chrome Browns. 


Packed in air tight and moist proof containers. AMALTHION BROWN R 

? A fast-to-light Sulphur Color used largely as an 
AMALTHION BORDEAUX BA individual color, as well as in combination shades of 
A perfect Sulphur Color, which dissolves entirely in drab, olives, khaki and tans. 


Sodium Sulphide, producing level shades of Maroon 


Fast to steaming, washing and ironing. 
or Bordeaux 


Good to alkalies and acids, and not affected by iron. 
Amalthion Brown R has excellent solubility and is 
level dyeing 


Fast to cross dyeing, perspiration, alkali; excellent 
to light 


Send for Samples and Prices 


ESTABLISHED 1876 


Joun CampBe_t & Company, 75 Hupson Sireet, New Yoru.NY. 


American Dyestuff Manufacturers 
BRANCHES 
BOSTON CHICAGO PROVIDENCE SAN FRANCISCO PHILADELPHIA TORONTO 








“STANDARDS EVERYWHERE” 



















ESSEX DYESTUFFS 


DIRECT YELLOW CF DIRECT FAST BROWN M DiRECT PINK SX 
CHRYSOPHENINE CONC. DIRECT ORANGE R DIRECT FAST SCARLET B 
DIRECT YELLOW 2G ERICA 2GN 

DIRECT FAST YELLOW B ae aa ae SRE DIRECT ROSE FFB 
COTTON YELLOW 5G See fae ov DIRECT ROSE NB 
DIRECT BROWN 2R PRIMULINE CONC. DIRECT GREEN 2B 
DIRECT BROWN 2Y FAST RED F CHROME GREEN B CONC. 


ESSEX ANILINE WORKS, Inc. 


Manufacturers of Aniline Colors. 
88 Broad Street, Boston, Mass. Factory at South Middleton, Mass. 





The Grasselli Chemical Co., Sole Sales Agents, 117 Hudson St., New York City 
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REEL MACHINES 


for Bleaching and Dyeing 


The Bradford 


Dyers Association 


have installed the Fade-Ometer in their great 
central testing laboratory at Bradford in the heart 
of England’s woolen and worsted industry. 


Our British cousins are generally credited 
with being ultra-conservative in such matters, but 
two years’ study of the Fade-Ometer convinced 
the Bradford Dyers Assn. that the Fade-Ometer 
is truly indispensable in the up-to-date plant. 


Why not one in YOUR Mill? 


Motor Drive Reel Machine 


For handling all fabrics in the String by either Batch 
or Continuous System and certain fabrics in the Open 
Width. Capacity from one to thirty-six strings ac- 
cording to the fabric. 


RODNEY HUNT MACHINE CO. 
46 MILL STREET ORANGE, MASS. 


Textile Machinery—Wood Rolls—Water Power 
Equipment 


The Fade-Ometer does not use any form of 
mercury arc, quartz tube, or ultra-violet light. 


Atlas Electric Devices Co. 
364 W. Superior St. Chicago, Illinois 


New York London 
F. Schlayer A. D. Lang, Ltd. 
7 Pine Street 42, Berners St. W-1 





TECHNICAL BOOKS 


If you are in the market for books on technical subjects — dyeing, finishing, bleaching, etc. — communicate 
with us and it is probable that we can supply your needs. We shall at all times be glad to submit 
lists of books covering any special lines. 


We call particular attention to 
A TEXTBOOK OF DYE CHEMISTRY DYERS’ MATERIALS 


By G. VON GEORGIEVICS By PAUL HEERMANN 
This is a new edition of a tormer volume by the same author. An introduction to the examination, 
entitled “Chemistry of Dyestuffs,” and has been thoroughly revised valuation and application of the most 
and brought down to date by Dr. Eugene Grandmougin—translated important substances used in dyeing, 
by Frederick A. Mason. The new edition describes minutely the printing, bleaching and finishing. Trans- 
chemical properties of all dyestuffs, including the natural colors, and lated by Arthur C. Wright. Second edi- 
contains particularly a new chapter on the Vat Colors tion, revised and enlarged by H. B. 
PRICE $12.50 Stocks. PRICE $3.00 


HOWES PUBLISHING CO. 


4109 Woolworth Building NEW YORK CITY 
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NOIL DIRECT BROWN R 


Moderately fast to light and washing. Fastness is increased by aftertreat- 
ment with copper sulphate or bichromate and acetic acid followed by soaping. 


Suitable for dyeing cotton and unions; for machine dyeing and calico print- 
ing. Discharges white with hydrosulphite on cotton in the case of pale and 
medium shades. 


Samples and Prices on Request 


DUNKER & PERKINS COMPANY 


287 ATLANTIC AVENUE BOSTON, MASS. 














F. E. ATTEAUX & COMPANY, Inc. 


172-178 Purchase Street, Boston 


Sole Selling Agents for 


Palatine Aniline & Chemical Corp. 


Poughkeepsie, New York 


Palachrome Colors 
Palaside—Silk White Effect—Colors 
Pacco Direct Colors 
Empire Acid Colors 


F. E. ATTEAUX & COMPANY, Inc. 


BOSTON NEW YORK PHILADELPHIA CHICAGO 








HOWES PUBLISHING CO., 
Woolworth Bulding, New York. 
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Please enter my subscription for the American Dyestuff Reporter for one 
year from date, for which you may bill me $5.00. 
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Canadian Postage $5.50; Foreign $6.00. 
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ANTHROLIC ACID 


Reg. U. S. Pat. Off. 


REPORTER 


Rotary Dyeing Machines 


for Hosiery 
































Most rigid and durable dyeing machine 
built. Solid head construction, with gear 
drive on each side (gears outside of dye 
bath), eliminates any twisting action of 


the Monel Metal sheets. This is the ma- 
chine adopted by leaders in the hosiery 
industry. Made in any capacity desired, 


and cylinder hand-finished for silk. Write 
today for details. 


More Level Dyeings 





The American Laundry Machinery Co. 
Specialty Dept. B Cincinnati, Ohio 
The Canadian Laundry Machinery Company, Ltd. 
Toronto, Canada 
American Laundry Machinery Company, Ltd. 
London, England 


Absolute Penetration 


Bloomier Shades 


AT A LOWER DYEING COST 


ARKANSAS CO. , Inc. 


253 Broadway 
New York City 





36x64” American Monel Metal 
Rotary Dyeing Machine, 
Belt Drive 





Built on the experience of 43 experts — 





THIRD REVISED AND ENLARGED EDITION OF 


Laduoteial A Anenniecry 


A Manual for the Student and Manufacturer 


Edited by ALLEN ROGERS 


In charge of Industrial Chemistry at Pratt Institute, Brooklyn, New York; at one time Major, Chief of Industrial 
Relations Branch, U. S. A. 








Contains many sections of interest to the technical textile and dyeing fraternity ; including Dyestuffs and Their Appli- 
cation, by Louis A. Olney; Textiles, by J. Merritt Matthews; Soaps and Soap Powder, by Lincoln Burrows; Laundering, 
by W. F. Farragher, and others. 





377 illustrations 





1255 pages $7.50 
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Cotton-Bleachers! 


Submit samples to your 
selling agent of white cottons 
bleached with the Solozone 
Process. 


He will appreciate the 
unique qualities-——without 
increase in cost—: 


A permanent white without 
weakening, unimpaired 
softness and elasticity. 


THE ROESSLER & HASSLACHER 
CHEMICAL CO. 
New York 


ATLANTIC 


PATENT BLACK 


SULPHUR = GULURS 
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ATLANTIC DOYLSTUSF CO. 
Portsmouth WH. 
ven York. Chorlotte Philadelphia FProviclence 
Bostow 
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WHAT WILL THE DYE DO ? 


Chrome Colors 
for Slubbing and 
Vigoureux Printing 


To the wool dyer, “National” offers its latest color 
card, showing 28 Chrome Dyes for Slubbing and 14 
Chrome Dyes suitable for Vigoureux Printing. 


The chrome dyes for slubbing, illustrate the Ortho- 
chrome, After-chrome, and Chrome-bottom processes, 
and the text of the card describes the methods for 
each of these processes. Samples of printing and a 
description of the methods of application used are 
given for each of the 14 Chrome Dyes for Vigoureux 
Printing. 

This card is a valuable addition to ‘‘National’s” Color 
Card of Chrome Colors on Yarn. Both should be in 
your technical library. Write to the nearest “Na- 
tional” Branch. 


National Aniline & Chemical Co., Inc. 
40 Rector Street New York, N. Y. 


Boston Philadelphia San Francisco 
Providence Chicago Montreal 
Hartford Charlotte Toronto 


"NATIONAL Dyes 
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‘Circulated Everywhere Dyestuffs Are Used’’ 


Devoted to the practical application of dyestuffs in all industries; especially to textile chemistry—the science and practice 
of scouring, bleaching, dyeing and finishing. 
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Analysis of 
Retting 
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NUMBER 16 





ls Used in the 
or Jute 





Regular Analytical Determinations Necessary for Economy and Efficiency—Soaps—Train Oils—Deter- 
mining Saponification Number—Free Organic Acid in Oil—Detection of Mineral Acid and Resins 
—Adulteration of Train Oil with Mineral Oil—Moisture Determination—Retting Oil 


By H. RUDOLPH 


(Textileberichte, 1923, 131-2. 


N any chemical process or in a process wherein chem- 
icals are used and effects are obtained which are 
primarily due to either chemical or physical action of 

substances, it is necessary to determine the fitness of the 
material for the particular purpose for which it is used 
before good results can be obtained. Once this is deter- 
mined, it is then necessary to examine each subsequent 
batch of reagent purchased to see whether or not it pos- 
sesses the desirable properties in the proper degree. In 
other words, analytical determinations must be carried 
out regularly on each new purchase to see that the ma- 
terials come up to specifications. This is really the only 
way in which the process can be operated with the maxi- 
mum economy and efficiency. 

This condition applies to the retting of jute. The vari- 
ous materials, such as soap, train oil and retting oil, which 
are used in the retting process must be analyzed to de- 
termine if they are properly suited for use in the process. 
But before an analysis can be made or the results of 
analytical work be correctly interpreted, it is necessary 
to first know what the purpose and the effect of the oil 
is on the fiber. Once that is known it is not difficult to 
examine the substances, that are used to bring about these 
effects, to establish their power to do so. 

In the same manner that wool is treated with fat before 
it is worked up into cloth, the crude jute is oiled, a 
It has for its 
purpose to make the bundles of jute fibers more easily 
divisible. 


process which is known as retting of jute. 


It also makes them more flexible and stronger. 
From this it naturally follows that any fatty oil, as long 
as it does not dry, like linseed oil, can be used for treatine 
the jute fiber. In order to obtain uniform distribution 
of the oil through the jute fibers, an emulsion is formed 
Dy means of soap. This is only possible with animal and 
vegetable oils. 


Translated by Ismar Ginsberg, B.Sc., Chem.) 


In practical work there is used almost exclusively the 
mixture of seal oil and heavy mineral oil. The mineral 
oil in the mixture makes it easier to keep the machines 
and the carding needles clean. When the jute fiber is to 
undergo bleaching, then the use of mineral oils is to be 
avoided, as they are detrimental to the bleaching process 
due to their unsaponifiability. The odor of train oil and 
also of retting oil is an important characteristic of the 
substance. Oils that have a strong penetrating odor 
should not be used, particularly when the jute is after-' 
wards to be worked up into grain, flour or sugar sacks, 
for these substances easily absorb odors and an odorous 
vil in the jute fibers would tend to spoil the product. 

Furthermore, it is inadvisable to use oils which contain 
free mineral acids, as these injure the fiber and destroy 
its strength and also tend to corrode and destroy the 
working parts of the mochines in which the jute is used. 

This short review gives some idea of the different fac- 
tors which must be determined in the examination of the 
retting oils, and these may be summarized again, as first, 
the odor; second, the acid content; third, the resin con- 
tent, and fourth, the adulterants. 


I. Soars 


As has been mentioned above, the soaps are used for 
making emulsions, and for this particular purpose soft 
soap is best suited. This must be free from resins, free 
mineral acids and all other foreign impurities. 

The percentage of water in the soap is determined in 
the following manner: A little ignited and thoroughly 
This 
Then about five 
erams of the soap are added and the casserole is weighed 


sind is placed in a porcelain crucible or casserole. 
is weighed together with a glass rod. 


After 25 cubic centimeters of alcohol are added, 


avzain. 
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the casserole is heated on a water bath and all the alcohol 
and water are driven. The casserole must then be heated 
to constant weight in a drying oven at a temperature of 
105 to 110 deg. Cent. 
the percentage of water in the soap. 


The difference in weight will give 


The presence of resin in the soap is determined in the 
following manner: About one gram of the soap is shaken 
up with one to two cubic centimeters of acetic acid an- 
hydride. Then the mixture is allowed to stand for some 
time and the acetic anhydride is drawn off by means of 
a pipette. A few drops of sulphuric acid (50 deg. Be.) 
are added. If resin is present in the soap, a violet red 
coloration results. 


II. Train OILs 


The higher the fact content of a train oil, the more 
valuable it is, as it is used most economically when the 
fatty content is at a maximum. Seal oil is used almost 
exclusively for the retting of jute. Seal oil is known to 
be the richest in fatty matter of all technical train oils. 
Whale oil is cheaper than seal oil, but on the other hand 
it does not contain as much fatty matter as the seal oil. 
However, whale oil can be used for this purpose with 
good results and forms an important competitor of seal 
oil. Fish oil contains the least proportion of fat, and in 
addition to this it has a strong fishy odor, which has a 
great deal to do with reducing its applicability for this 
purpose. The odor of the oil is due to fine particles of 
fishy matter which are present in the oil in the decom- 
posed condition. The purity of the oil can be fairly 
accurately judged from the color of the oil. The com- 
mercial oils are known by the names, water white, light 
yellow, yellow, and brown. The odor of the oil is tested 
by rubbing a little between the fingers or the palms. 

The external appearance of the oil—that is, its con- 
sistency is no criterion of the amount of fatty substance 
contained in it. The best way to determine this is to 
establish the saponification number of the oil; that is, the 
number of milligrams of potassium hydroxide (KOH) 
that are required to completely saponify 
oil. The saponification number of the 
follows: Seal oil 191 to 196, average 
190 to 191, average 190.5; fish oil 185. 


one gram of the 
pure oils are as 
193.5; whale oil 


DETERMINING THE SAPONIFICATION NUMBER 


The following method is used to determine the saponi- 
fication number of the oil. One to two grams of the oil 
are weighed out in a wide-mouthed bottle with a capacity 
of approximately 150 to 200 cubic centimeters. Then 25 
cubic centimeters of half normal alcoholic caustic potash 
are added. ‘The flask is provided with a glass funnel and 
is then heated on a water bath for from fifteen to thirty 
minutes. Then after one cubic centimeter of alcoholic 
phenolphthalein solution is added, the solution is titrated 
with half normal hydrochloric acid. As the titration of 
the solution is apt to give divergent results, a blank test 


is made with the same amount of alcoholic potash and 


DYESTUFF REPORTER 













































July 30, 1923 


under the same conditions except that the oil is not 
added to the potash. The saponification number is then 
calculated according to the following: 

For example, it is supposed that a 2.140 gram sample 
The blank test with 25 cubic centimeters of 
potash corresponded to 24.8 cubic centimeters of hydro- 
chloric acid. In the back-titration after the oil sample 
has been saponified, there was found a quantity of alco- 
holic potash equivalent to 10.9 cubic centimeters of half 


Was used. 


normal hydrochloric acid. This leaves 13.9 cubic centi- 
meters of half normal hydrochloric acid equivalent to the 
quantity of alcoholic potash consumed in the saponifica- 
Inasmuch as one cubic centimeter of hydrochloric 
acid corresponds to 0.028 gram of potassium hydroxide, 
the saponification number is found from the following 
ratio: 


tion. 


13.9 & 0.028 1,000 
————— or181.9 
2.140 


FREE OrGANIC ACID IN OIL 


The analysis of the oil for its free organic acid content 
is carried out as follows: About 10 grams of the train 
oil is dissolved in 50 cubic centimeters of an ether alcohol 
mixture (two to one) contained in an Erlenmeyer flask. 
A little phenolphthalein is added and the solution is 
titrated with tenth normal alcoholic lye. The solution 
is shaken constantly until a red color appears. Tf the 
solution becomes cloudy, ether is added. The acid num- 
ber can then be calculated from the following formula: 


Alcolohic lye consumed in centimeters & 0.0056 1,000 


Weight of sample 


The acid number is calculated ordinarily in terms of 
oleic acid or as sulphuric anhydride, sulphur trioxide, 
-~.. In the 
first case the acid number must be multiplied by the fac- 
tor 0.5 and in the second case by the factor 0.071 


Both figures are expressed in percentage. 


DETECTION OF MINERAL ACID 


There must be no mineral acid in the train oil and the 
following test is used to determine whether the train 
contains any mineral acid or not. One hundred cubic 
centimeters of the oil is shaken in a separatory funnel 
Then the 
watery layer is separated and filtered through a wet 
plaited filter. The filtrate is tested with methyl orange 
and if there is any mineral acid present therein the methy] 
orange will be colored red. 


with the same volume of hot distilled water. 


DETECTION OF RESINS 


In a similar manner the presence of resins in the train 
oil is undesirable and resins are accordingly tested for 
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by means of the following test. The oil is well shaken 
with 70 per cent alcohol in a separatory funnel and the 
filtered alcohol is evaporated. 1f a non-oily residue re- 
mains after evaporation, this is dissolved in acetic acid 
anhydride and a little sulphuric acid is added. A deep 
violet coloration takes place if there is any resinous mat- 
ter present. This is known as the Morawski reaction. 


ADULTERATION OF TRAIN OIL WITH MINERAL OIL 


The principal adulterants of train oil are mineral oils. 
These are unsaponifiable. Hence if they are present in 
the train oil their presence may be detected by the deter- 
mination of the unsaponifiable matter. [Tor this purpose 
3 or 4 grams of the train oil are saponified with 20 cubic 
centimeters of alcoholic potash (10 per cent strength) 
and 20 cubic centimeters of 96 per cent alcohol for about 
twenty minutes in a flask provided with a reflux con- 
denser. After saponification is complete the soap is di- 
gested with 32 cubic centimeters of water and the solution 
is cooled off. Then the mass is extracted with 50 cubic 
centimeters of low boiling petroleum ether in a separatory 
funnel. The extraction is repeated several times with 
the same amount of petroleum ether. The extracts are 
then washed three times with 15 cubic centimeters of 
50 per cent alcohol, to which a little alcohol is added and 
then the solution is filtered into a weighed flask. The 
liquid contents are evaporated and the residual solid mat- 
ter is dried at a temperature of 105 deg. Cent. 

By making a preliminary test it is ecsy to see whether 
or not there are large amounts of unsaponifiable matter 
present in the train oil. For this purpose one gram of 
potassium hydroxide is dissolved in 10 cubic centimeters 
of 95 per cent alcohol and about 5 to 4 drops of the 
train oil are added. The solution is boiled for one min- 
ute and then 3 to 4 cubic centimeters of water are added. 
If a cloudy solution is obtained, mineral oil is present in 
the train oil. 


MoisturRE DETERMINATION 


The presence of water is detected in the following 
manner: The sample of train oil is heated in a test tube. 
If water is present, the sample spatters and foams. To 
determine the exact amount of water present in the oil, a 
hundred-gram sample of the latter is distilled with xylol, 
which is saturated with water. A little pumice is added 
to the distilling mass. The distillation is continued until 
about 80 to 90 cubic centimeters of the distillate have 
been collected in a graduated cylinder. After driving 
off the water in the condensing tube and cylinder with 
the aid of xylol and after the apparatus has been heated 
for a short time, it is cooled and the quantity of water 
is read off. This quantity of water is what has separated 
out from the xylol and represents the moisture that was 
present in the original sample. (This method may be 
rather difficult to carry out so as to obtain accurate 
results and hence another method may be used in place 
of it. This would consist merely of drying the sample 
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of oil to constant weight, taking care to see that the 
heating was carried out so carefully and gradually that 
there would be no foaming or spattering of the oil. 
Trans. ) 

The determination of the specific gravity of the oil is 
also of value in detecting the presence of adulterants in 
the train oil. The specific gravity of train oi] should be 
in the neighborhood of 0.930. The oil paynometer is 
most advantageously used in making this determination. 


Ill. RetrinG OIL 


Retting oil is a mixture of various oils. In order to 
determine the value of the oil, it is necessary to analyze 
the oil and find out what the various constituents are that 
make it up and also what percentage of them are con- 
tained in it. Thus it is necessary to determine the pro- 
portions of mineral oil, vegetable oil and animal oil in 
the mixture. As retting oil contains for the most part 
mineral oils, the amount of the latter present in the oil 
is determined by ascertaining the percentage of saponifi- 
able matter. The more saponifiable matter is found in 
the oil, the more valuable the oil is for the purpose of 
retting flax. Furthermore, the retting oil must not con- 
tain any acids and resins. The odor of the oil must be 
as little offensive as possible.. Water is considered as an 
adulteration. A fluorescence in the oil indicates the pres- 
ence of mineral oil. When this fluorescence is greenish 
colored, it indicates the presence of American mineral 
oil; when it is bluish colored Russian oil is present. The 
odor of the oil is determined by rubbing a drop or two 
between the palms of the hand. 

The methods which have been described above for the 
Getermination of the saponifiable matter, acidity, resin 
content and moisture contents of train oil are used in 
analyzing the retting oil. All these methods are of prac- 
tical importance and can be used without difficulty in the 
plant laboratory. 

In conclusion it must be mentioned that the water 
that is used in the retting process must, of course, be 
free from acids and salts, and for this reason. it is per- 
haps best to use condensate water. 

The chemicals that are used in the analyses are easily 
obtainable and inexpensive. 





GERMANS WILL HAVE DYES MADE IN 
CZECHO-SLOVAKIA 

The following quotation is from the June 21, 1923, 
issue of the Manchester Guardian, Commercial: 

“Berlin, June 15.—The occupation of the large dye 
works in Hochst, Oppau, and Ludwigshafen by French 
troops led the German dyestuffs industry to negotiate 
with Czecho-Slovak works for the production of colors 
on German account and according to German formulae 
in Aussig. Sufficient quantit‘es are to be produced to 
cover the loss of production through the occupation of 
the Ruhr. There has also been an interchange of orders 
between works in the occupied area and those in unoccu- 
pied Germany, the latter executing the foreign orders.” 
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on Cotton Piece Goods 
Part VIII 


Dyeing Half-Wool Goods on the Beam—Direct Blacks Afterdyed with Aniline Black—A Mechanical 
Shading Plant and Its Operation—Example 


By RAFFAELE SANSONE 


DyeInG Hatr-WooL Goops ON THE BEAM 
HEN dyeing a comparatively large number of 
small batches of half-wool cloth in several 
colors, beam dyeing machines offer great ad- 
vantage, especially as through their means even the frail- 
est material can be treated with the greatest ease, and 
without running the danger of being spoiled in any way. 
Even this valuable machine has received of late years a 
certain number of improvements, destined to facilitate 
as much as possible the work of the dyers, increasing the 
vield of the plant. The working principle of one of the 


improved examples of this apparatus is shown in Fig. 1. 





\ ric: 3 


This contains a strong, low, double iron frame (F), 
on which four beams of cloth (1, 2, 3, 4,) can be treated 
with the dye bath of two vats (v and w) placed just 
below. Each beam can be raised and lowered in any 
required portion of the plant by the operative, through an 
iron chain (C), and a light crane running on an upper 
double rod (R). The bath is aspired in this instance at 
the bottom of both dyeing trough simultaneously, and is 
sent through the perforated copper beams by the assis- 
tance of a small copper centrifugal pump (M), driven 
by an electric motor, and by a series of special circulation 
tubes. 

Each beam is entered into the machine through pro- 
jecting tubes at its extremities, one of which is fitted to a 
cone projecting from the upper portion of one of the 
frames, and that is moved forward or withdrawn through 
a small handwheel, while the other is fitted to a tube 
leading to the circulation pump (M). 





OPERATION OF THE PLANT IN Fic. 1 


The working of the above plant requires at the start a 
certain practice. After having cleaned the four beams 
from any coloring matter they may retain from preceding 
dyeing operations, the operatives carry these to the wind- 
ing machine for rolling around their central shaft a half- 
wool piece or two, pinning the end of the cloth so that 
this does not hang down in any way. 

When this operation has been accomplished they raise 
each beam and carry it, through the assistance of the 
chain and crane already indicated, above the vats v and 
w, where the same dye bath has been entered. Here they 
have little trouble in lowe-inz the same and fixing it in 
position. They next place in movement the centrifugal 
pump, for aspiring the bath in both vats simultaneously, 
and sending it through the material so as to fall out in 
the form of a shower. 


ADVANTAGES OF THE PLANT 


The above plent offers a certain number of advantages, 
among which the following may be mentioned: 

1. The operatives can observe how the dyeing opera- 
tions are proceeding, and can even take samples that, 
after rinsing and drying on a steam tube, show at once 
the shade being produced, allowing any defects to be 
corrected in time. 

2. Uniform shades are produced all through the ma- 
terial, owing to the constancy and regularity of the 
treatment. 

3. The baths of treatment, through the presence of 
closed steam coils in the vats v and w, can be employed 
at any required temperature, allowing therefore the appli- 
cation of either the one-bath or two-bath method for the 
dyeing of the half-wool goods. 

4. If hot or cold air under pressure is available in the 
works this can be employed for the drying of the mate- 
rial, by causing it to circulate in this at a regulated speed, 
that is quicker with hot air and slower with cold air. 


Direct BLack AFTERDYED WITH ANILINE BLACK 


The aftertreatment with Aniline Black of cotton cloth 
goods dyed with direct blacks is more largely practised 
than many may imagine, as through its means it is possible 
to obtain very jet blacks, not possible with the substantive 
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color by itself. An improved plant, that would offer 
great advantage for the purpose when dyeing very large 
batches of material, could be constructed on the principle 
shown in Fig. 2. 

This is constituted of a long massive wooden vat, di- 
vided into seven compartments (A, B, C, D, E, F, G), 
the first, second, fourth, fifth, sixth, and seventh of 
which are of equal height and width, while the third (C) 
is more than double their height, reaching a strong 
wooden platform (P). Compartment (C) is quite differ- 
ent to all the others, for it is open all round to the contact 
of the air, and serves simply for the cooling down of 
the still warm material coming from the second compart- 
ment (B). The first, fifth and sixth compartments (A, 
FE and F) have a double perforated bottom below which 
is placed a closed steam coil, while the others (B, D and 
(;) have neither the one nor the other. 

Every compartment has an upper and lower series of 
guiding rollers; the first series is, however, very high in 
the case of the third compartment (C). At the end of 
all compartments is placed a pair of squeezing rollers 
(s, S, Ss, S, 8, Ss, S), on which a certain pressure is applied 
through screw wheels. Before the first compartment is 
placed a special guiding-in arrangement (R) that raises 
the cotton fabrics (Z) from a small wagon running on 
rails, whereas at the end of the vat is placed an ordinary 
horizontal cylinder drying machine (M) of a certain 
length. 

Between the two compartments is placed a semi-circu- 
lar tube that passes the dye bath circulating in A to B, 
where no heating takes place, it being the aim to continue 
the dyeing here in a bath cooled to a certain temperature. 
A centrifugal pump (Q) aspires a portion of the dye bath 
contained in compartment B, and sends it through a lone 
tube at the back of the plant to the first lowest tub H 
placed just above. 

The upper platform (P) is sustained en six wooden 
pillars, and the workpeople have access to it through a 
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wooden or iron stair not shown in the sketch. On this 
platform are placed two lower half-tubs (H and J) and 
above two upper half-tubs (I and K), the first of which 
are destined to mix with water the strong baths prepared 
in the second. All of such half-tubs contain a mechani- 
cal mixing arrangement. The lowest half-tub (H) con- 
tains a discharge tap (t) for the entrance of the diluted 
direct color dye bath prepared in it in compartment (A), 
while half-tub J contains a discharge tap (y) for enter- 
ing the diluted Aniline Black bath into compartment D. 
This last is connected with compartment E by a special 
tap, and compartment C is supplied with a ventilator for 
drawing out all water vapor produced, both being invis- 
ible in the sketch. 


OPERATION OF PLANT IN Fic. 2 


The working of the plant would comprise several opera- 
tions, being conducted more or less as follows: The 
workpeople prepare a strong direct black bath in half- 
tub I, and a strong Aniline Black bath in half-tub J, and 
dilute a portion of the first with water in the lower half- 
tub H, and a portion of the second in the half-tub J, 
keeping all agitators continually in movement. 

When such operations have been completed they cause 
both weak solutions to run slowly in compartments A 
and D respectively, regulating the entrance of both the 
water and dyestuff solution in each case for keeping half- 
tubs H and J always three-quarters filled. In this wav 
compartments A and PD are soon filled, and the tap below 
the same can be opened for entering a portion of the both 
in compartments B and E respectively. Steam beine 
now turned on in full for bringing to the boil the bath in 
compartment A, and keeping to a certain temperature that 
in compartment B, and the plant is placed in movement 
for carrving through the cotton fabrics (Z). Taps t and 
y are now closed. ‘The cloth thus passes slowly through 
the first bath in A, being dyed there a dark gray and 
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after pressing enters in the bath in B for tendering 
deeper the gray produced. 

On leaving this vat the goods, dyed in what can be 
called a half-black, pass into compartment C, where a 
strong cooling action is produced by placing in move- 
ment the ventilator there. In compartment D they are 
treated with the cold Aniline Black bath, that deepens 
further the shade but does not yet produce the black; 
this being conducted in the following bath in E, where 
steam has been turned on for keeping this to 60 to 70 
deg. Cent. 

From here the material passes in a boiling rinsing 
water containing a small quantity of soap or carbonate 
of soda, for fixing completely the color and neutralizing 
all traces of acid present, and in a cold rinsing water in 
G for washing off all unfixed coloring matter lake, after 
which the fabrics pass on the drying rollers of M for 
completing their treatment and delivering them to the 
finishing and packing department. 

When through the above arrangement the baths in B 
and E show signs of exhaustion, the speed of the passage 
of the goods is reduced slightly, the centrifugal pump Q 
is placed in movement for carrying to the half-tub H a 
small portion of the bath in compartments A and B, and 
the taps t and y are opened for running in a very thin 
stream of the strong dyeing solutions, the water entering 
in H being closed off and less of the strong dyeing solu- 
tion entered from half-tub I. All excess of the Aniline 
Black bath thus introduced in compartments D and E 
making its way out of the plant through an overflow pipe, 
tap y being so regulated that the bath thus making its 
way out of the plant is reduced only to what is absolutely 
necessary, etc. 

The advantages of the above plant are several. Some 
of them are worth considering, as follows: 

1. The cotton material dyed in the direct or substantive 
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black enters cold in the Aniline Black bath, avoiding the 
heating of compartment D, what is important if blacks 
that do not rub are desired. 

2. The bath of the direct black is employed continu- 
ously over and over again, and if the quantity of dyeing 
liquid has been carefully calculated from the start, only 
a limited quantity of the same need be stored away for 
following dyeing operations. 

3. The topping with the Aniline Black bath is prac- 
tically conducted in three baths, and the color lake with 
the direct black comes to be formed more gradually 
than when only ove bath is employed, raising the tem- 
perature in several stages, as usually practised. 

4. The soaping or treatment with carbonate of soda 
conducted in compartment F completes the formation of 
the black, eliminating at the same time any acid left in 
the material, so that after the rinsing in compartment G 
the goods can be dried straightway on the drying cylin- 
ders (M) without any appreciable tendering taking 
place. 

5. Through a careful study of the composition of the 
direct black solutions employed, the shade of the final 
black can be regulated up to a certain extent. 

6. By using chrome salts such as bichhromate of pet- 
ash in the Aniline Black topping bath and following this 
by a stronger soaping, very fine waterproofed effects cau 
be produced. 


MECHANICAL SHADING PLANT 


So far the great majority of dyers prepare their dye 
baths with regulated quantities of several coloring mat- 
ters that together produce a given shade, generally an 
imitation of a pattern supplied by the client, produced at 
other times, or obtained on the market. 

(Continued on page 568.) 


This arrange- 
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Early References—The Cottage Steamer—The Modern Cottage Steamer—Progress Necessitated by Perkin’s 
Discovery—The Continuous Steamer—Modifications and Improvements—Evolution 
of the Short Steamer—The Hydrosulphite Ager 


By J. R. HANNAY, F.L.C. 


<1 paper read before the Manchester Section, Society of Dyers and Colourists. 
Printed in the Journal of the Society. 


N the technical literature of the industry probably 
less has been published about the steaming proc- 
ess than about any of the other various processes 

employed in calico printing. 

In Crook’s “Handbook of Dyeing and Calico Print- 

ing” (1874), pp. 598-600, there is a brief reference to 
the process as practised at that date. 


EARLY REFERENCES 


Crace-Calvert’s book (1876) only mentions the proc- 
ess in the most casual fashion. Much the best account 
of the inception and early progress of the process is 
contained in O’Neill’s “Practice and Principles of Cal- 
ico Printing and Dyeing” (1876-77). O’Neill says: 


The earliest accounts I know of the application 
of steam to fixing colours are in Bancroft’s “Phi- 
losophy of Permanent Colours’; the first edition 
of the work having the date 1794 on the title page. 

He says on page 189: “Very lately indeed a spe- 
cies of topical dyeing or staining very much re- 
sembling some parts of calico printing has been 
ingeniously applied to woollen stuffs, and particu- 
larly to those called kerseymeres, for waistcoat 
patterns, &c.” After referring to some previous 
experiments of his own upon preparing strong 
decoctions of colouring matters mixed with proper 
mordants he continues: “It will be easily under- 
stood that such colours being so prepared and 
printed upon kerseymeres, &c., in the usual ways, 
may be, as I have found on trial, and as I am in- 
formed they are, made to penetrate and unite with 
the wool by placing the stuff so printed in the 
steam of boiling water for a sufficient length of 
time; first wrapping it up in thick paper doubled 
or trebled so as to exclude the moisture, so far at 
least that it may not cause the colours to run be- 
yond their proper limits.” He elsewhere states 
that this method of fixing colours “was kept as 
secret as possible,” and does not further allude to 
it as a practical process. This is, however, suffi- 
cient to fix the date of the discovery of fixing by 
steaming about the year 1790. 


In other places this author refers to his trials to 
obtain a fast yellow upon cotton and linen from 
Quercitron Bark and mordants. By simply print- 
ing, ageing, and passing in lime water, a fairly 
fast yellow was obtained, but it was neither so 
good nor so fast as the colour obtained by dyeing. 
He had a strong conviction that if he could heat 
this colour in contact with the cloth he would 
make it combine more intimately with the cloth 
and get better results. He wanted the heat of the 
dye bath without the water of the dye bath. One 
of his experiments consisted in placing the printed 
calico wrapped in paper “in a bag of that kind of 
oiled linen which is used for bathing caps, so as 
to exclude water, and then keeping it immersed 
in boiling water for a quarter of an hour.” By 
this means he obtained a full and beautiful yellow, 
but the process was evidently unfitted for carry- 
ing out on a large scale. Another time he sub- 
mitted some printed calico to steam, first putting 
it into a-bag of waxed cloth to keep the steam 
from coming into contact with it. As these ex- 
periments are related in the edition of 1813 it 
would seem that the secret of the method of using 
steam in practice had been very well kept since 
1794, the date of the first edition; for Bancroft 
says nothing more definite about it. 


Dollfus-Ausset (Materiaux pour la Coloration 
des Etoffes, I., p. 108) states from personal knowl- 
edge that printing upon wool, chiefly for shawls, 
was not practised in France until 1814, and then 
the colours were fixed by steaming; the process 
being to fold the woollen shawls in flannel and 
place them in a deal case fitting upon a boiler in 
which water was kept boiling, the steam passing 
through the goods for the space of an hour. 

In connection with this, M. Dollfus-Ausset, who 
writes always with perfect candour and fairness, 
states that in 1819 he was in Manchester and met 
there M. Nicholas Dollfus and his son, who had 
been in England trying to sell processes for print- 
ing wool. He said to Dollfus-Ausset: “The Eng- 
lish have been fixing colours on cotton and wool 
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by steaming for a great many years past, neither 
Loffet nor I have been able to do the least busi- 
ness, the thing is old and well-known is the an- 
swer we get. Luckily for me we have another 
string to our bow, we are selling the Wesserling 
red and pink process about which I know nothing 
but the name.” 

M. Persoz, less well-informed than Dollfus- 
Ausset, gives an account which would lead to the 
belief that Loffet-Dollfus did actually introduce 
the process of steaming into England in 1819, and 
obtained large sums of money for teaching them 
the method. 

The fixing of colours by steaming did not in- 
augurate a new era in calico printing, but simply 
improved existing methods. Long previous to 
1790 there was in use a class of colours generally 
called in earlier days in England “chemical col- 
ours,” sometimes “topical colours,” 


‘ 


but after- 
‘spirit colours.” 
They were obtained by printing the colouring 
matter and mordant together, and were distin- 
guished from the colours obtained by the double 
operation of printing and dyeing as more super- 
ficially placed on the fibre, and consequently less 
able to resist washing. Many of these colours 
had, however, a fair amount of stability, and were 
used by good printers to enter as parts of designs, 
the greater portions of which were obtained by 
dyeing. 

Upon linen and cotton goods these chemical 
colours would stand washing off without staining 
the whites to an injurious extent. It was different 
with woollen goods. The loose colour which was 
removed by washing stained and disfigured the 
whites to an extent which made them inapplicable, 
hence the attempts to fix them more completely 
by steaming. It would appear that the process 
was for a considerable time confined to woollen 
goods, the printers on calico having nothing be- 
tween dyed work and spirit colours until some 
time between 1820 and 1830, when the previously 
small stock of steam colours applicable on calico 
was enriched by the blues and greens from the 
prussiates of potash, and the printers enabled to 
produce at one impression many coloured designs, 


wards more commonly known as 


which for a time were in great vogue. 


I have made this lengthy quotation from O’Neill on 
account of its historical interest, and to show that in 
spite of a tendency in some quarters to attribute most 
of the early improvements in textile printing either to 
France or to Germany there is good evidence to show 
that British printers contributed their share to the 
early technical development of the industry. 

The natural line of evolution from the primitive 
deal chest placed over boiling water mentioned by 
Dollfus-Ausset was the gradual perfecting of the “cot- 
tage” steamer. 
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The first step was to make the opening at the end 
instead of at the top of the box, and to replace the 
flat wooden lid by a sloping roof, so that condensed 
water might run down the sides instead of dropping 
onto the pieces. The general outward appearance now 
resembled a miniature house, and hence the name “cot- 
tage steamer.” 

Iron gradually replaced wood in the construction 
of the apparatus. The troubles due to marking-off 
when goods were steamed in bundles were first dealt 
with by placing a concentric framework in the box 
round which the pieces were hooked. Later this gave 
way to a skeleton frame from which the goods, either 
alone or lapped up in grays, were hung by means of 
poles or rods lapped with printer’s blanket. 

This form of steamer is still to be found in many 
print works, especially where dyed or madder red 
styles are largely done, because in such an apparatus 
the goods may be subjected to the action of steam at 
from 5 to 30 pounds pressure. 


MopERN COTTAGE STEAMER 


In the modern cottage steamer the goods are usually 
made into looped bundles on a collapsible reel. If 
there is any danger of the printed colors marking off, 
a gray piece is usually wound on against the printed 
side of the goods. The poles are passed through the 
centers of the bundles so formed, and suspended on 
the frame, which is mounted on wheels running on 
rails so that it can be readily run into or out of the 
The bundles may be hung on the €rame, 
either in a single row or in two tiers. When the 
frame is filled it is pushed bodily into the box, the 
top of the bundles having first been covered by a thick 
layer of printer’s blanket as a safeguard against drops, 


steamer. 


the heavy iron door is closed and secured by means of 
bolts and winged nuts, and steam at the requisite pres- 
It is customary to supply each box 
with two frames, so that one can be stripped and re- 


sure admitted. 


loaded while the other, with its complement of pieces, 
It is necessary to add that the box 
must always be thoroughly heated before the goods 


is in the steam. 


are introduced. 


Some colors are very apt to show marks at the point 
where the cloth is suspended on the poles, and in order 
to get over this difficulty some cottage steamers are 
provided with a series of cogged wheels along the out- 
side of the box from which slotted spindles extend into 
the steam space. 

The poles are arranged to engage with the slots, and 
during the steaming operation the wheels actuated by 
worm gearing cause the poles to rotate slowly, and 
the pieces are consequently revolved about them. Such 
an arrangement necessitates a much more careful prep- 


aration of the bundles for the poles. The edges must 
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be stitched together at several points, and particular 
attention must be paid to securing the ends of the 
pieces. The preparation of goods for such a steamer 
is indeed a skilled job, and any neglect may easily 
lead to worse trouble than that which it was designed 
to prevent. 

An early modification of the box steamer took the 
form of hollow tinned iron cylinders with perforated 
surfaces, and fitted at one end with a screw nozzle, by 
means of which they could be attached to a stearm 
main. The goods were wound round the cylinders, 
and on steam at from 5 to 10 pounds pressure being 
admitted it blew through the goods and effected the 
fixation of the colors. When the author began calico 
printing in 1893 in the works of Messrs. R. Dalglish 
Falconer, occasional lots of printed delaines were still 
steamed in this way. 

The method is described by O’Neill in 1877 as hav- 
ing had a fairly extensive application, but he adds that 
by that date its use had been largely discontinued, yet 
O. Ingham and H. Holt in Brit. Pat. No. 209, 1876, 
describe and claim exactly this method. 

Such intermittent methods of steaming sufficed very 
well for the industry so long as its decorative effects 
were mainly obtained by the hand block, but the ad- 
vent of the cylinder printing machine brought many 
other changes in its train. Although the cylinder print- 
ing machine was invented in 1783, its general adoption 
by the calico printing industry was very slow. In 
1840 there were in England 435 printing machines and 
8,324 blocking tables. By 1851 the machines had in- 
creased to 640 and the blocking tables had decreased 
to 3,939. Between 1851 and 1870 the replacement of 
blocking tables by cylindrical machines became gen- 
eral and by the latter date comparatively few tables 
were left in work. 


PROGRESS NECESSITATED BY PERKIN’S DISCOVERY 


The vastly increased output of the cylindrical ma- 
chine, as compared with the block, forced printers to 
turn their attention to the methcds employed for the 
treatment of goods after printing. Further, the dis- 
covery of Mauve by Perkin in 1856, and the subsequent 
rapid development of the coal-tar color industry, added 
enormously to the possibilities of obtaining decorative 
effects on calico by means of steam fixed colors. 

The fixation of Aniline Black, patented by Lightfoot 
in 1863, had stimulated interest in methods of steam- 
ing, and from 1875 to 1878 there was a succession of 
patents by various people for methods of continuous 
steaming. One or two of the early patents deserve a 
passing notice before proceeding to consider the form 
of continuous steamer almost universally employed 
to-day. Thierry-Mieg’s apparatus (Brit. Pat. No. 1587, 
1875) consisted of a large wooden vat with a perfo- 
rated false bottom, below which were placed pipes for 
the supply of steam or hot air, or a mixture of both. 
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The cloth was loosely piled into this vat and, when 
subjected to the action of steam for the desired length 
of time, it was drawn out again. 

rit. Pat. No. 479, 1875, by Cordillot and Mather 
describes the first of the series of steamers with which 
Messrs. Mather and Platt’s name is now so closely 
connected. In this form of steamer the cloth was 
passed into a box or chamber with a steam-heated 
roof. The cloth passed six times horizontally along 
the length of the chamber over a series of rollers fixed 
immediately under the roof. The lower part of the 
chamber was provided with doors by means of whicn 
wagons could be introduced into the steaming space. 
After its passage over the rollers the cloth was loosely 
piled into one of these wagons. The arrangement was 
such that there were always four full wagons in the 
steaming space, one in course of being filled and an 
empty one heating ready to take the place of the one 
being filled when necessary. The introduction of a 
new wagon at the one end pushed out a full one at the 
other. 

\Vhile such arrangements showed considerable ad- 
vantage in the matter of output over the cottage 
steamer, their obvious disadvantages will be evident 
to all acquainted with the faults which can be so easily 
produced in the steaming process. A steamer made 
according to this first Mather patent worked with 
more or less success for a considerable number of 
years at the Hodge Print Works. 

In this same year (1875) J. Smith, of Thornliebank, 
took his first patent for a continuous steamer (Brit. 
Pat. No. 1303, 1875), and although subsequent patents 
of his own and of Mather and Platt have modified and 
improved many details, this first patent of Smith’s 
covers all the essentials of the modern continuous 
steamer. Mather’s (Brit. Pat. No. 250, 1876) made an 
attempt to get over the inconvenience of the wagons 
by means of a band conveyor, and in Brit. Pat. No. 
1174 of the same year he takes the cloth over a series 
of rollers, first horizontally and then perpendicularly 
through the whole of its passage through the steam. 


Tue CoNTINUOUS STEAMER 


The continuous steamer to be found in most print 
works to-day consists essentially of a large outer brick 
chamber with 18-inch walls, and 50 feet clear space 
between the end walls. The height of the chamber is 
from 30 to 36 feet, and the width between the side 
walls varies according to the type of goods it is cus- 
tomary for the particular works to handle. The roof 
of the chamber is made up of steam chests to prevent 
condensation. When the machine is in work, the 
whole of this enclosed space is filled with steam, and 
the cloth is fed in by two steam-heated brass rollers, 
and is looped over poles which carry it along the length 
of the chamber, when it is drawn out through an aper- 
ture by means of a plaiting arrangement which folds 
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the cloth. Two types of steamers are in use in modern 
practice, distinguished from each other by the methods 
adopted for conveying the poles from one end of the 
steamer to the other. 

In the older machines the poles are carried on two 
endless chains which run, one on either side, along the 
length of the chamber; the links of which are provided 
with grooves or seats into which the poles fit. In this 
type of machine the poles are withdrawn by means of 
a grooved drum at the delivery end, returned outside 
the chamber along a band conveyor to the entry end, 
and fed back through a heated hopper by means of 
another grooved drum as required. 

In the newer type of machine the poles are fitted 
with hard steel collars, and are pushed along a guide 
rail by the pressure of a cam on either end of each 
fresh roller as it comes forward. Pelow the guide rail 
there is a chain race along which travels a chain with 
hooks attached to it at definite intervals. As the cloth 
is removed from the poles at the far end, these hooks 
pick up the empty poles and carry them below the 
cloth along the bottom of the steamer to the starting 
end, where they feed in automatically to the guide rails 
again, thus getting over the necessity for the with- 
drawal of the poles, with consequent avoidance of 
damage to the colors from wet poles. 

Steam is supplied by means of a perforated pipe 
under a false bottom, and the practice of the trade in 
the matter of the type of steam supplied is various. 
The general practice is to have a connection to the low 
pressure or exhaust range of pipes with an attached 
pressure gauge; and a second connection, through 
a reducing valve set at from 10 to 15 pounds pressure, 
to the high pressure main. So long as the low pres- 
sure gauge shows 5 pounds or over, low pressure steam 
only is used, but when it falls below that it is aug- 
mented by turning on a proportion of high pressure 
steam. 


MopiFICATIONS AND IMPROVEMENTS 


In some steamers, however, these two connections 
are supplemented by a third, through which super- 
heated steam may be admitted. 

Such a supplementary steam supply is often of serv- 
ice in preventing trouble from condensation drops, and 
it also enables the steamer to be much more quickly 
heated up after a stoppage; the saving so effected 
sometimes amounting to several hours per week. While 
such advantages are very desirable, all use of super- 
heated steam in the steamer requires close observa- 
tion and strict control. If the temperature be unduly 
raised by means of superheated steam the atmosphere 
of the chamber becomes dry and a point is quickly 
reached when the color lake either fails to be formed, 
or if formed is left on the surface of the fiber and 
lacks penetration. I have seen Alizarine Reds and 
Pinks which from this cause showed a very unpleas- 
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ant bricky shade from the steamer, and on soaping 
washed almost completely away. It has recently been 
suggested that it may be possible to get over such 
difficulties by the addition of high boiling point lake 
solvents to the printing colors, but | am not aware 
that any practical results have been obtained in this 
way. In regard to the temperature control of a 
steamer, the thermometer often found in such ma- 
chines is practically of no use as a means of indicating 
the temperature of the general atmosphere of the 
chamber. Usually one finds a mercury thermometer 
with a 2-foot stem at right angles to the scale inserted 
near the top of the steamer, close to the entry end. 
Such an instrument only goes 12 to 14 inches into the 
steam space and the condensation at the walls of the 
apparatus is so great that for the most part only wet 
bulb readings are obtained. Ordinary mercury ther- 
mometers with much longer stems are extraordinarily 
subject to casualties, and the scale of such thermom- 
eters is not easily read by the controlling workman. 
For some time now we have had more satisfactory re- 
sults from the use of ether-filled thermometers, with 
3 feet of flexible tubing which can be carried well into 
the steam space, and dial scales which are more easily 
read. It should be cdded that it is necessary to have 
thermometers at several widely separated points of 
the steamer if it is desired to form any general idea of 
the temperature conditions throughout the chamber, 
factors such 


as radiation from the steam 


chests and condensation on the walls tend to cause con- 


as many 


siderable variations in different parts of the apparatus. 

Unfortunately the modern steamer is so bulky, so much 
in the nature of a permanent building and so costly, that 
once it is installed there is a natural disinclination to 
make any great change. Further, there is no very intimate 
touch between the users of the machines and the manu- 
facturers, and consequently it is probable that many im- 
provements have been missed which would have been 
made if the engineer had been in touch with the daily 
performance of his machine. 

In the steamer with which I am best acquainted the 
poles used are of brass with steel collars and each pole 
weights 7 pounds 13 ounces. There are 240 poles in the 
steamer, 180 being on the guide rails and 60 on the 
hooks at any given time. 


The poles hold 25 lumps of 
cloth of 125 yards when running single end, and as the 
normal working of the machine is three ends simultane- 
ously, there are 75 lumps of cloth in the machine at one 
time after it is fully started up. This means that the cams 
have to move forward 1,406 pounds of metal, and taking 
the cloth at an average of 20 pounds per lump, 1,500 
pounds of cloth—or a total of rather 
tons 


one and one-fourth 
at the entry of each fresh pole. 

As may be imagined, this causes a considerable jolt at 
each stroke of the cams, and if there be any condensation 
of moisture is very apt to shake drops onto the pieces. 

Recent experiments with aluminum poles have proved 


fairly satisfactory. A pole made from aluminum tubing 
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with hard steel collar weighs three pounds six ounces, 
thus reducing the weight of metal to be moved to 608 
pounds, and the total weight to rather less than a ton. 
The aluminum stands the atmosphere of the steamer even 
better than the brass. The main disadvantage in their 
use is the difficulty of removing the steel collars when 
they get flattened surfaces worn on them, owing to the 
burring up of the aluminum and the consequent tendency 
of the whole end of the pole to come away. 


A New IpEA WuIcH WaAs OLD 


Difficulties. such as these caused us to consider the 
possibility of devising a steamer in which the poles should 
not be withdrawn and yet should be positively carried, 
and one member of our staff designed a chain to which 
the poles should be attached by a swivel link. A search 
of the patent literature, however, revealed the fact that 
exactly this idea had been exploited by E. Remy in Brit. 
Pat. No. 20,905, 1889. In this same connection Brit. 
Pat. No. 1,153, 1878, by Duncan Stewart, is also of in- 
terest. This patent describes three forms of steaminz 
chamber, but so far as I am aware only one machine— 
the circular steamer in the Lennox Mill Print Works—was 
ever constructed under its provisions. This machine is a 
circular brick chamber, and the inner ends of the poles 
are carried on a large horizontal wheel placed in the 
center of the top of the chamber. The poles extend 
radially round the circumference of the chamber and 
rollers on the outer ends are carried on a guide rail. The 
entry and delivery apertures are close together and the 
poles after being cleared of the cloth simply continue 
round the circle to the entry point again. By this means 
we get a steamer in which the poles do not require to be 
withdrawn, they are positively driven, and the long and 
often troublesome chain race is dispensed with. I be 
lieve this unique machine is still in commission. 

The atmosphere of a steamer is almost constantly 
charged with acetic acid vapor, and the action of this on 
the mortar of the brick building is very severe. This 
action is further aggravated by the expansion and con- 
traction of the whole brickwork when the steamer is 
worked intermittently. 

There is, room for research in order to find an acid- 
proof and somewhat elastic setting for the bricks, in 
order to obviate the expensive upkeep repairs which the 
steamer building requires. 

Lubrication of the moving parts is another very real 
trouble in the steam chamber. At the high temperature 
of the machine many oils lose their lubricating qualities 
and become thin like water. In such a condition the oil 
is very apt to splash at each stroke of the cams and thus 
cause trouble by giving black oily stains on the pieces, 
which are exceedingly difficult to remove. Other oils 
gum up and become sticky and so cease to lubricate. It 
will therefore be apparent that the choice of a proper 
lubricant is of the utmost importance. 
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EVOLUTION OF THE SHORT STEAMER 


The genesis and evolution of the short steamer or ager 
proceeded along rather different lines from those of the 
continuous steamer, and for a full account O’Neill’s 
excellent book should be consulted. 

In the early days of the industry when by far the 
largest proportion of goods were printed with thickened 
mordants only, all print works had a room in which the 
printed goods were hung for several days in order to 
fix the mordants sufficiently to allow them to be safely 
dunged and dyed. At first it was thought sufficient to 
hang in hot air, and in this country as a rule the natural 
moisture in the air was sufficient to insure fairly regular 
results. On the Continent, however, where they are fre- 
quently subject to long spells of drought, satisfactory 
aging was not so easily obtained. In 1827 Daniel 
Keechlin indicated that moisture, as well as heat, was 
necessary for satisfactory fixation, and by 1833, or 
shortly thereafter, the intreduction of water vapor into 
the aging rooms had become general in France 

British printers did not at first make any great use of 
the French idea beyond recognizing the utility of moisture 
by erecting such new aging rooms as were being put up 
over ponds and rivers. In 1849 John Thom, of Mayfield 
Print Works, patented a machine for aziny mordants by 
passing them through a wooden box fitted with rollers and 
containing aqueous vapor evolved from a surface of 
water kept heated to 180 deg. Fahr. (Brit. Pat. No. 12,- 
610, 1849). This constituted the first rapid ager, but as 
it only held 36 yards of cloth at one time, and the length 
of time in the ager did not exceed 90 seconds, the ageing 
was not found to be sufficient. Thom’s invention appears 
to have been neglected until 1856, when Walter Crum, 
of Thornliebank, successfully modified it by building a 
chamber 48 feet long by 40 feet high, in which the cloth 
was exposed to the action of moist hot air for 15 minutes 
at a temperature of from 80 to 100 deg. Fahr. Even this 
large chamber was found to be insufficient for strong iron 
mordants, which had to be given a further twenty-four 
to forty-eight hours’ air aging if full value were to be 
obtained from the mordant. 

In 1863 Lightfoot patented his process for the pro- 
duction of Aniline Black on cotton, and although he 
originally used the existing mordant ageing rooms for 
its development, the ever-increasing importance of this 
color led to the next notable step in the evolution of the 
rapid ager. 

In 1874 J. Thom patented a machine for the rapid de- 
velopment of Aniline Black (Brit. Pat. No. 4,236, 1874), 
which covers practically every point of the modern 
Aniline Black ager. The top of the ager was constructed 
of steam chests to prevent water drops. The cloth was 
run over rollers fitted at the top and bottom of the ma- 
chine. The pieces entered and left the machine through 
the same aperture, which was placed about two-thirds 
of the distance from the top of the machine. The mouth- 
piece was formed by a steam chest and steam pipe. The 
steam was supplied at the bottom of the box and two 



































pipes were provided, one for steam at ten pounds pres- 
sure and the other for steam at fifty pounds pressure. 

For some considerable time such a machine was used 
almost solely for the development of Aniline Plack, either 
plain, or printed in conjunction with mordants for subse- 
quent dyeing, or with topical colors; but with the intro- 
duction of substantive cotton dyes dischargeable with 
stannous chloride, and the rapid growth in popularity of 
the Prudhomme method for reserves under Aniline Black, 
the importance of the short ager was greatly enhanced. 
The introduction of the Schlieper-Baum process for the 
printing of Indigo brought a type of ager into use which 
strongly resembled the original rapid ager of 1849, in 
that the steam was supplied to it through a reservoir of 
water, and the time of aging was exceedingly short, being 
from 30 to 75 seconds. The necessity for the exclusion 
of air in this ager required a much more copious supply 
of steam than was necessary for the earlier machine, 

So long as Indigo remained the sole vat color available 
to the printer this ager answered its purpose well. In 
1900 Messrs. Kalle & Co. introduced a process for the 
fixaticn of printed Indigo without the use of reducing 
agents and in conjunction with ordinary steam colors. 
The reduction in this case was effected by means of 
superheated steam in an a‘r-free ager. and probably this 
process marks the start of a false line of development 
in the rapid ager, the effects of which have only been 
realized in the course of the last few vears. 


Tue Hyprosutpuite AGER 


The introduction of the stable hydrosulphites in 1900 
and 1901 at once placed a reducing agent of the greatest 
value at the disposal of the calico printer. The discovery 
of Thio-indigo Red by Friedlander in the same vear, 
rapidly followed by the Brom- and Chlor-Indigos, and 
ultimately by a whole series of new vat dyes, added 
rreatly to the importance of the new reagent, which was 
row not only the most convenient discharging agent tor 
substantive cotton color ind azo dve produce 1 chrectly 
on the fiber, but was also the most available and suitable 


reducing agent for the production of direct prints wit! 
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The ever-increasing demand for vat color prints and 
the growing stringency of fastness guarantees, coupled 
with the lack of uniformity in shade and fastness ob- 
tained by this method of aging has directed the attention 
of many printers to the details of their process in recent 
years. 

As far back as 1914 we had come to the conclusion 
that the temperature of the hydosulphite ager was too 
high. Early investigations were much hampered by 
faulty thermometer readings, but the introduction of 
ether-filled thermometers and the use of many tempera- 
ture observation points led to a better understanding of 
the problem we had to tackle. One of the most surprising 
discoveries made early in the course of our investigation 
was the remarkably vigorous exothermic nature of the 
hydrosulphite reaction in the ager. The heat given out 
is often so great that saturated steam supplied to the 
ager rapidly becomes superheated by the mere passage 
of the gcods through the box. After seeing the result of 
much work on the subject I am inclined to think that the 
early failures with vat colors in the Schlieper-Baum ager 
were largely due to a time factor. 

Dr. Reinking. of the Badische, has published two 
very interesting and instructive papers on the subjects 
in 1921 and 1922, and many of his conclusions corrobo- 
rate many that had been reached in Knowmill and I 
believe elsewhere also. Asa result of this recent study 
of these colors I understand Messrs. Mather and Platt 
intend to modify their standard hydrosulphite ager 
considerably. 

With the rapid increase in the range of azo colors 
produced directly on the fiber and the number of vat 
dyes fixable by a short steaming, and in the case of the 
very latest development without steaming at all, one 
cannot help wondering if the next twenty-five years 
will not see the long continuous steamer passed into 
history, and even the rapid ager become a machine for 
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successful results were cbtained with hydrosulphite. 
This led to the conclusion that superheated steam was 
not necessary, and that what was necessary was fresh 
steam; he could hardly say nascent steam. Also, the 
steam must have a separate steam pipe from the boiler 
and there must not be any other machine drawing on 
that steam pipe. With Indigo Blue prints they found 
with their present aging apparatus the difficulty was 
to keep the temperature down. They sometimes got a 
green compound in the Indigo steamer that would not 
oxidize even with chrome. This was apparently due 
to the use of too high a temperature. Could Mr. Han- 
nay give an explanation of the production of this per- 
manent green compound? 

The lecturer said that he thought the green com- 
pound formed in the ager with Indigo was due to over- 
reduction. 


J. H. Lester thought that the wetness of the steam 
was probably an important factor. Mr. Crompton had 
referred to the great advantage obtained by having 
his ager close to the boiler. That would seem to be 
the position in which the maximum wetness of steam 
would be obtained. He was not sure whether dyers 
generally appreciated how much wetness there was in 
steam from an ordinary supply. In tests from boilers, 
the amount of unevaporated water present in the steam 
was commonly about 10 per cent. This was very dif- 
ferent to the conditions in the laboratory, where the 
steam was more or less quiescent in flasks, and where 
presumably its wetness was relatively small, perhaps 
1 per cent or less. Since the reaction in question, par- 
ticularly with Aniline Blacks, together with hydrosul- 
phite, had been described as exothermic, it appeared to 
be of considerable importance there should be a large 
amount of wetness in the steam. 

lhe lecturer said that the point raised by Mr. Lester 
had not been overlooked. One of the great difficulties 
in dealing with such a subject was to find a reliable 
method which would indicate the moisture condition 
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The lecturer replied that such a method could be 
used for the feed into the ager, but it was necessary to 
guard against the risk of air entering the ager while it 
Was running, and any attempt to draw samples from 
the body of the aging chamber while running almost 
invariably led to disaster with the goods that were 
going through. They could readily determine the con- 
dition of the steam as it was put into the ager, but the 
trouble was to determine what happened to the steam in 
the aging chamber. 

J. Huebner said he had searched the literature and 
manuscripts dating back to A.D. 1400, but until the 
time of Bancroft, in 1795, he never found any refer- 
ence to steaming whatsoever. 

Mr. Crompton mentioned that the Japanese had 
adopted the steaming process prior to European use, 
the steamers being made of varnished paper. 

J. Campbell Gray asked Mr. Hannay if he considered 
the addition of superheated steam an advantage in the 
ordinary course of working as against its application 
for heating in the open steamer? He had found, in the 
appl‘cation of particular hydrosulphite colors with the 
short ager, that the degree of dampness had a very 
important effect on the ultimate result and fastness of 
the color. He thought from practical experience that 
superheated steam was not an advantage in the pro- 
duction and fixation of coloring matters in the process 
of steaming. 


The lecturer did not consider the use of superheated 
steam in the ordinary continuous steamer an advan- 
tage so far as the fixation of color was concerned, and, 
as mentioned in the paper, any use of superheated 
steam in the long continuous steamer required the very 
closest attention and control. The only legitimate 
use of it was for heating purposes and for the preven 
tion of condensation. When, as was often the case, 
exhaust steam was used in the steamer, it was an ad- 
vantage sometimes to mix superheated steam with it 
to reduce the amount of moisture in the steam. Super 

eated steam could be ed suces fully in the ste 
chests in the roof to prever ndensatior ! 


’ ; ‘ , ect ‘ 








AMERICAN DYESTI 
e cloth, [Pwo types of steamers are in use in modern 
practice, distinguished from each other by the methods 
adopted tor conveying the poles trom one end of the 


steamer to the other 

In the older machines the poles are carried on two 
endless chains which run, one on either side, along the 
length of the chamber; the links of which are provided 
with grooves or seats into which the poles fit. In this 
type of machine the poles are withdrawn by means of 
a grooved drum at the delivery end, returned outside 
the chamber along a band conveyor to the entry end, 
and fed back through a heated hopper by means of 
another grooved drum as required. 

In the newer type of machine the poles are fitted 
with hard steel collars, and are pushed along a guide 
rail by the pressure of a cam on either end of each 
fresh roller as it comes forward. VPelow the guide rail 
there is a chain race along which travels a chain with 
hooks attached to it at definite intervals. As the cloth 
is removed from the poles at the far end, these hooks 
pick up the empty poles and carry them below the 
cloth along the bottom of the steamer to the starting 
end, where they feed in automatically to the guide rails 
again, thus getting over the necessity for the with- 
drawal of the poles, with consequent avoidance of 
damage to the colors from wet poles. 

Steam is supplied by means of a perforated pipe 
under a false bottom, and the practice of the trade in 
the matter of the type of steam supplied is various. 
The general practice is to have a connection to the low 
pressure or exhaust range of pipes with an attached 
pressure gauge; and a second connection, through 
a reducing valve set at from 10 to 15 pounds pressure, 
to the high pressure main. So long as the low pres- 
sure gauge shows 5 pounds or over, low pressure steam 
only is used, but when it falls below that it is aug- 
mented by turning on a proportion of high pressure 
steam. 


MopIFICATIONS AND IMPROVEMENTS 


In some steamers, however, these two connections 
are supplemented by a third, through which super- 
heated steam may be admitted. 

Such a supplementary steam supply is often of serv- 
ice in preventing trouble from condensation drops, and 
it also enables the steamer to be much more quickly 
heated up after a stoppage; the saving so effected 
sometimes amounting to several hours per week. While 
such advantages are very desirable, all use of super- 
heated steam in the steamer requires close observa- 
tion and strict control. If the temperature be unduly 
raised by means of superheated steam the atmosphere 
of the chamber becomes dry and a point is quickly 
reached when the color lake either fails to be formed, 
or if formed is left on the surface of the fiber and 
lacks penetration. I have seen Alizarine Reds and 
Pinks which from this cause showed a very unpleas- 
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ant bricky shade from the steamer, and on soaping 
washed almost completely away lt has recently been 
suyvested that it may be possible to vet over such 
difficulties by the addition of high boiling point lake 
solvents to the printing colors, but | am not aware 


that any practical results have been obtained in this 
wa In regard to the temperature control of a 
steamer, the thermometer often found in such ma 
chines is practically of no use as a means of indicating 
the temperature of the general atmosphere of the 


chamber. Usually one finds a mercury thermometer 


with a 2-foot stem at right angles to the scale inserted 
near the top of the steamer, close to the entry end. 
Such an instrument only goes 12 to 14 inches into the 
steam space and the condensation at the walls of the 
apparatus is so great that for the most part only wet 
bulb readings are obtained. Ordinary mercury ther- 
mometers with much longer stems are extraordinarily 
subject to casualties, and the scale of such thermom- 
eters is not easily read by the controlling workman. 
For some time now we have had more satisfactory re- 
sults from the use of ether-filled thermometers, with 
3 feet of flexible tubing which can be carried well into 
the steam space, and dial scales which are more easily 
read. It sheuld be edded that it is necessary to have 
thermometers at several widely separated points of 
the steamer if it is desired to form any general idea of 
the temperature conditions throughout the chamber, 
as many factors such as radiation from the steam 
chests and condensation on the walls tend to cause con- 
siderable variations in different parts of the apparatus. 

Unfortunately the modern steamer is so bulky, so much 
in the nature of a permanent building and so costly, that 
once it is installed there is a natural disinclination to 
make any great change. Further, there is no very intimate 
touch between the users of the machines and the manu- 
facturers, and consequently it is probable that many im- 
provements have been missed which would have been 
made if the engineer had been in touch with the daily 
performance of his machine. 

In the steamer with which I am best acquainted the 
poles used are of brass with steel collars and each pole 
weights 7 pounds 13 ounces. There are 240 poles in the 
steamer, 180 being on the guide rails and 60 on the 
hooks at any given time. The poles hold 25 lumps of 
cloth of 125 yards when running single end, and as the 
normal working of the machine is three ends simultane- 
ously, there are 75 lumps of cloth in the machine at one 
time after it is fully started up. This means that the cams 
have to move forward 1,406 pounds of metal, and taking 
the cloth at an average of 20 pounds per lump, 1,500 
pounds of cloth—or a total of rather one and one-fourth 
tons—at the entry of each fresh pole. 

As may be imagined, this causes a considerable jolt at 
each stroke of the cams, and if there be any condensation 
of moisture is very apt to shake drops onto the pieces. 

Recent experiments with aluminum poles have proved 
fairly satisfactory. A pole made from aluminum tubing 
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the aluminum stands the stmosphere of the steamer even 
better than the brass The main disadvantage in their 
use is the difficulty of removing the steel collars when 


they vet flattened surfaces worn on them, owing to the 


burring up of the aluminum and the consequent tendency 


of the whole end of the pole to come away. 
A New Ibea Wuicu Was OLD 


Difficulties such as these caused us to consider the 
possibility of devising a steamer in which the poles should 
not be withdrawn and yet should be positively carried, 
and one member of our staff designed a chain to which 
the poles should be attached by a swivel link. A search 
of the patent literature, however, revealed the fact that 
exactly this idea had been exploited by E. Remy in Brit. 
Pat. No. 20,905, 1889. In this same connection Brit. 
Pat. No. 1,153, 1878, by Duncan Stewart, is also of in- 
terest. This patent describes three forms of steaminz 
chamber, but so far as I am aware only one machine 
the circular steamer in the Lennox Mill Print Works—was 
ever constructed under its provisions. 





This machine is a 
circular brick chamber, and the inner ends of the poles 
are carried on a large horizontal wheel placed in the 
center of the top of the chamber. The poles extend 
radially round the circumference of the chamber and 
rollers on the outer ends are carried on a guide rail. The 
entry and delivery apertures are close together and the 
poles after being cleared of the cloth simply continue 
round the circle to the entry point again. By this means 
we get a steamer in which the poles do not require to be 
withdrawn, they are positively driven, and the long and 
often troublesome chain race is dispensed with. I be 
lieve this unique machine is still in commission. 

The atmosphere of a steamer is almost constantly 
charged with acetic acid vapor, and the action of this on 
the mortar of the brick building is very severe. This 
action is further aggravated by the expansion and con- 
traction of the whole 
worked intermittently. 


brickwork when the steamer is 

There is, room for research in order to find an acid- 
proof and somewhat elastic setting for the bricks, in 
order to obviate the expensive upkeep repairs which the 
steamer building requires. 

Lubrication of the moving parts is another very real 
trouble in the steam chamber. At the high temperature 
of the machine many oils lose their lubricating qualities 
and become thin like water. In such a condition the oil 
is very apt to splash at each stroke of the cams and thus 
cause trouble by giving black oily stains on the pieces, 
which are exceedingly difficult to remove. Other oils 
gum up and become sticky and so cease to lubricate. It 
will therefore be apparent that the choice of a proper 
lubricant is of the utmost importance. 
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Inn the early days of the | far t! 


industri hen by 


largest proportion of goods were printed with thickened 
mordants only, all print works had a room in which the 
printed goods were hung for several days in order to 
fix the mordants sufficiently to allow them to be safely 
dunged and dyed. At first it was thought sufficient to 
hang in hot air, and in this country as a rule the natural 
moisture in the air was sufficient to insure fairly regular 
results. 


On the Continent, however, where they are fre- 
quently subject to long spells of drought, satisfactory 
aging was not so easily obtained. In 1827 Daniel 


Keechlin indicated that moisture, as well as heat, was 
1833, or 
shortly thereafter, the intreduction of water vapor into 


necessary for satisfactory fixation, and by 


the aging rooms had become general in France. 

sritish printers did not at first make any great use of 
the French idea beyond recognizing the utility of moisture 
by erecting such new aging rooms as were being put up 
over ponds and rivers. In 1849 John Thom, of Mayfield 
Print Works, patented a machine for azinz mordants by 
passing them through a wooden box fitted with rollers and 
containing aqueous vapor evolved from a surface of 
water kept heated to 180 deg. Fahr. (Brit. Pat. No. 12,- 
610, 1849). This constituted the first rapid ager, but as 
it only held 36 yards of cloth at one time, and the length 
of time in the ager did not exceed 90 seconds, the ageing 
was not found to be sufficient. Thom’s invention appears 
to have been neglected until 1856, when Walter Crum, 
of Thornliebank, successfully modified it by building a 
chamber 48 feet long by 40 feet high, in which the cloth 
was exposed to the action of moist hot air for 15 minutes 
at a temperature of from 80 to 100 deg. Fahr. Even this 
large chamber was found to be insufficient for strong iron 
mordants, which had to be given a further twenty-four 
to forty-eight hours’ air aging if full value were to be 
obtained from the mordant. 

In 1863 Lightfoot patented his protess for the pro- 
duction of Aniline Black on cotton, and although he 
originally used the existing mordant ageing rooms for 
its development, the ever-increasing importance of this 
color led to the next notable step in the evolution of the 
rapid ager, 

In 1874 J. Thom patented a machine for the rapid de- 
velopment of Aniline Black (Brit. Pat. No. 4,236, 1874), 
which covers practically every point of the modern 
Aniline Black ager. The top of the ager was constructed 
of steam chests to prevent water drops. The cloth was 
run over rollers fitted at the top and bottom of the ma- 
chine. The pieces entered and left the machine through 
the same aperture, which was placed about two-thirds 


of the distance from the top of the machine. The mouth- 


piece was formed by a steam chest and steam pipe. The 
steam was supplied at the bottom of the box and two 
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pipes were provided, one for steam at ten pounds pres- 
sure and the other for steam at fifty pounds pressure. 

For some considerable time such a machine was used 
almost solely for the development of Aniline Plack, either 
plain, or printed in conjunction with mordants for subse- 
quent dyeing, or with topical colors; but with the intro- 
duction of substantive cotton dyes dischargeable with 
stannous chloride, and the rapid growth in popularity of 
the Prudhomme method for reserves under Aniline Black, 
the importance of the short ager was greatly enhanced. 
The introduction of the Schlieper-Baum process for the 
printing of Indigo brought a type of ager into use which 
strongly resembled the original rapid ager of 1849, in 
that the steam was supplied to it through a reservoir of 
water, and the time of aging was exceedingly short, being 


from 30 to 75 seconds. The necessity for the exclusion 
of air in this ager required a much more copious supply 
of steam than was necessary for the earlier machine, 

So long as Indigo remained the sole vat color available 
to the printer this ager answered its purpose well. In 
1900 Messrs. Kalle & Co. introduced a process for the 
fixaticn of printed Indigo without the use of reducing 
agents and in conjunction with ordinary steam colors. 
The reduction in this case was effected by means of 
superheated steam in an a‘r-free ager. and probably this 
process marks the start of a false line of development 
in the rapid ager, the effects of which have only been 
realized in the course of the last few vears. 


Tue HyprosuLPHite AGER 


The introduction of the stable hydrosulphites in 1900 
and 1901 at once placed a reducing agent of the greatest 
value at the disposal of the calico printer. The discovery 
of Thio-indigo Red by Friedlander in the same year, 
rapidly followed by the Brom- and Chlor-Indigos, and 
ultimately by a whole series of new vat dyes, added 
greatly to the importance of the new reagent, which was 


row not only the most convenient discharging agent for 


substantive cotton colors and azo dves produced directly 
on the fiber, but was also the most available and suitable 
reducing agent for the production of direct prints with 
the new range of vat colors. The non-success of many 
of the new colors in the Schlieper-Baum ager was the 
cause of considerable disappointment, but the new dye- 
stuffs were too important to be cast aside and so what 
came to be known as the hydrosulphite ager was evolved 
I have not 
been able to trace very clearly, but which must have been 


to meet the difficulties. For reasons which 
connected with the high temperatures prevailing in the 
ager during the successful discharging of Para Reds end 
Nephthylamine Clarets by means of hydrosulphite, and 
this with 
Kalle’s process already mentioned, it was assumed that 


possibly some subconscious connecting of 
high temperatures as well as absence of air were neces- 
sary for the successful fixation of hydrosulphite vat color 
prints. Consequently agers were devised which were 
supplied either with high pressure steam or with super- 


heated steam. 
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The ever-increasing demand for vat color prints and 
the growing stringency of fastness guarantees, coupled 
with the lack of uniformity in shade and fastness ob- 
tained by this method of aging has directed the attention 
of many printers to the details of their process in recent 
years. 

As far back as 1914 we had come to the conclusion 
that the temperature of the hydosulphite ager was too 
high. arly investigations were much hampered by 
faulty thermometer readings, but the introduction of 
ether-filled thermometers and the use of many tempera- 
ture observation points led to a better understanding of 
the problem we had to tackle. One of the most surprising 
discoveries made early in the course of our investigation 
was the remarkably vigorous exothermic nature of the 
hydrosulphite reaction in the ager. The heat given out 
is often so great that saturated steam supplied to the 
ager rapidly becomes superheated by the mere passage 
of the gcods through the box. After seeing the result of 
much work on the subject I am inclined to think that the 
early failures with vat colors in the Schlieper-Baum ager 
were largely due to a time factor. 

Dr. Reinking. of the Badische, has published two 
very interesting and instructive papers on the subjects 
in 1921 and 1922, and many of his conclusions corrobo- 
rate many that had been reached in Knowmill and I 
believe elsewhere also. Asa result of this recent study 
of these colors I understand Messrs. Mather and Platt 
intend to modify their standard hydrosulphite ager 
considerably. 

With the rapid increase in the range of azo colors 
produced directly on the fiber and the number of vat 
dyes fixable by a short steaming, and in the case of the 
very latest development without steaming at all, one 
cannot help wondering if the next twenty-five years 
will not see the long continuous steamer passed into 
history, and even the rapid ager become a machine for 
occasional use only. 


DISCUSSION 


I. Crompton said he agreed that the Kalle theory 
of high temperature had put them on the wrong track 
as regards the use of the continuous ager for vat dyes. 
lor twelve months he had experimented with super- 
heated steam, and had formed the conclusion that too 
high a temperature was deleterious to colors, and that 
what was necessary was the huge volume of steam to 
pass through the steamer. Dr. Koenig had carried out 
several experiments before the war, and some of the 
conclusions the Badische Company came to were the 
result of experiments conducted in his, the speaker’s, 
works. There was one point they stumbled upon ac- 
cidentally. They could not get results for a long time 
in a certain ager that was three or four hundred yards 
from the boiler, while they were obtaining perfect re- 
sults from a small sample ager close to the boiler ; and 
when they moved the ager to where the sampler stood 
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successful results were cbtained with hydrosulphite. 
This led to the conclusion that superheated steam was 
not necessary, and that what was necessary was fresh 
Also, the 
steam must have a separate steam pipe from the boiler 
and there must not be any other machine drawing on 
that steam pipe. With Indigo Blue prints they found 
with their present aging apparatus the difficulty was 


steam; he could hardly say nascent steam. 


to keep the temperature down. They sometimes got a 
green compound in the Indigo steamer that would not 
This was apparently due 
Could Mr. Han- 
nay give an explanation of the production of this per- 


oxidize even with chrome. 
to the use of too high a temperature. 


manent green compound? 


The lecturer said that he thought the green com- 
pound formed in the ager with Indigo was due to over- 
reduction. 


J. H. Lester thought that the wetness of the steam 
was probably an important factor. Mr. Crompton had 
referred to the great advantage obtained by having 
his ager close to the boiler. That would seem to be 
the position in which the maximum wetness of steam 
would be obtained. He was not sure whether dyers 
generally appreciated how much wetness there was in 
steam from an ordinary supply. In tests from boilers, 
the amount of unevaporated water present in the steam 
was commonly about 10 per cent. This was very dif- 
ferent to the conditions in the laboratory, where the 
steam was more or less quiescent in flasks, and where 
presumably its wetness was relatively small, perhaps 
1 per cent or less. Since the reaction in question, par- 
ticularly with Aniline Blacks, together with hydrosul- 
phite, had been described as exothermic, it appeared to 
be of considerable importance there should be a large 
amount of wetness in the steam. 

The lecturer said that the point raised by Mr. Lester 
had not been overlooked. One of the great difficulties 
in dealing with such a subject was to find a reliable 
method which would indicate the moisture condition 
of the steam inside the steaming chamber. He did not 
know of any way by which it could be registered. But 
in the course of experiments one found very remark- 
able results. The steam might be wetted by all sorts 
of methods, even by flooding the bottom of the steam 
chamber with water, and yet there were found to be 
zones of superheated temperatures while running hy- 
drosulphite goods through the ager. While it was 
highly desirable that attention should be paid to the 
amount of moisture the steam was carrying, there was 
something more in the problem than that. The mois- 
ture must be evenly distributed through the body of 
the ager while the goods were running through, and 
so kept distributed during a continuous run. This was 
a matter of considerable difficulty. 

Mr. Lester inquired whether the method which was 
commonly used in the determination of the wetness of 
steam from steam pipes led from boilers was a suitable 
method for use with the ager. 
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The lecturer replied that such a method could be 
used for the feed into the ager, but it was necessary to 
guard against the risk of air entering the ager while it 
Was running, and any attempt to draw samples from 
the body of the aging chamber while running almost 
invariably led to disaster with the goods that were 
going through. They could readily determine the con- 
dition of the steam as it was put into the ager, but the 
trouble was to determine what happened to the steam in 
the aging chamber. 

J. Huebner said he had searched the literature and 
manuscripts dating back to A.D. 1400, but until the 
time of Bancroft, in 1795, he never found any refer- 
ence to steaming whatsoever. 

Mr. Crompton mentioned that the Japanese had 
adopted the steaming process prior to European use, 
the steamers being made of varnished paper. 

J. Campbell Gray asked Mr. Hannay if he considered 
the addition of superheated steam an advantage in the 
ordinary course of working as against its application 
for heating in the open steamer? He had found, in the 
applcation of particular hydrosulphite colors with the 
short ager, that the degree of dampness had a very 
important effect on the ultimate result and fastness of 
the color. He thought from practical experience that 
superheated steam was not an advantage in the pro- 
duction and fixation of coloring matters in the process 
of steaming. 


The lecturer did not consider the use of superheated 
steam in the ordinary continuous steamer an advan- 
tage so far as the fixation of color was concerned, and, 
as mentioned in the paper, any use of superheated 
steam in the long continuous steamer required the very 
closest attention and control. The only legitimate 
use of it was for heating purposes and for the preven- 
tion of condensation. When, as was often the case, 
exhaust steam was used in the steamer, it was an ad- 
vantage sometimes to mix superheated steam with it 
to reduce the amount of moisture in the steam. Super- 
heated steam could be used successfully in the steam 
Kalle’s 
process for the fixation of Indigo was brought out in 
1900, and probably the fact that superheated steam was 
useful for the fixation of shirtings printed with Indigo 
and Alizarine colors was one of the things that led 
them so far wrong in the use of superheated steam in 
hydrosulphite agers later on. 


chests in the roof to prevent condensation. 


J. Hibbert said the time required for aging this style 
in the Schlieper-Baum ager was from forty-five to 
sixty seconds, and variation from this narrow limit 
Conse- 
quently, many print works played for safety and began 
to age in high temperature steam from five to seven 
minutes to obtain the same result. He thought this 


caused under or over reduction of the Indigo. 


had quite as much to do with the use of superheated 
steam in this style as Kalle’s patent. 

The lecturer said that his experience was that he 
only once obtained bad results from the Schlieper- 
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Baum ager so long as the glucose process was used, 
and that was directly traceable to a mechanical fault. 
l*rom the day of the introduction of a hydrosulphite 
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ager, as it was called, he had been in trouble with it 
time and again. He never knew the glucose process 
to work well with a hydrosulphite ager. 
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Early Advantages and Disadvantages—Preparation of Sodium Permanganate—Kieserite—Manufacture in 
One Operation—The Bleaching Process—Hydrosulphites—Other Reducers—Bleaching 
Wool—Cotton Yarn—Another Method—Jute, Ramie, Etc. 


By WILLIAM B. NANSON 


ANY years ago the author, who was at that time 

acting as an assistant to the eminent chemist. 

Fessie du Mothay, made a series of exhaustive 
experiments as to the bleaching qualities of permanganate 
of soda. The permanganate itself was made at the 
immense chemical works—the Usine de Comines at 
Comines on the River Lys, near Comines in northern 
France, and the bleaching experiments were conducted 
at the laboratories connected with the works at Comines 
and sometimes also at the laboratory of Georges Verley, 
a large linen manufacturer at Lille, who was interested, 
with Fessie du Mothay, in the chemical works at Comines. 


EARLY ADVANTAGES AND DISADVANTAGES 


The writer subsequently introduced the process and 
put it into practical operation in linen bleacheries in Eng- 
land, Ireland, Scotland, Denmark, Sweden, Russia, Fin- 
land, and Austria. 
expensive a process for cotton goods, even though the 


At that time it was considered too 


price of permanganate was only six cents per pound, 
while for wool and silk it was never considered. With 
linen, however, and with ramie, esparato, hemp and jute 
we got remarkable results, not only in the quality of the 
results produced, but also in the saving of both time and 
cost of materials. We reduced the time required to bleach 
some linen goods (Huckabacks) from six weeks to 56 
hours. 

The principal stumbling block to its general adoption 
by both linen and cotton bleachers in those days was the 
difficulty of obtaining and the inconvenience of handling 
and transporting large quantities of sulphurous acid 
which was always handled in carboys. In those primal 
days the metallic container and the tank car were still 
among the possibilities of the future, and the bisulphites 
and the hyposulphites merely chemical terms of the lab- 
oratories and unfamiliar to the mere layman, moreover, in 
those good old times the average bleacher was a con- 
servative man who believed in faithfully doing things on 
the same lines laid down by his forefathers in the times 
which had gone by. They called it being conservative— 


we called it something else. The writer knew one 


bleacher in Barnsley, England, who, while admitting all 
we claimed for the permanganate bleach, declined to 
adopt it because he had 500 acres laid out in bleaching 
greens that would be rendered useless to him. 

The permanganate of soda bleach was a good thing 
then, and it would be a good thing now if properly ex- 
ploited, and it passes the comprehension of the writer that 
no one has taken the matter up in this country and made 
a commercial success of it, for, in combination with other 
chemical compounds, which have become commercial 
products since Fessie du Mothay tried to introduce per- 
manganate of soda as a bleaching agent, it is one of the 
most valuable bleaching agents known. 

We hear a good deal about permanganate of potash. 
Oh, ves, but not of soda, and the price of potash makes it 
impossible as a commercial bleach. 


PREPARATION OF SODIUM PERMANGANATE 


Permanganate of soda as made by Fessie du Mothay's 
process is formed by the double decomposition of manga- 
nate of soda and magnesium sulphate, the manganate 
being composed of manganate dioxide (MnO.) known 
as the black oxide manganese, which is found native as 
pyrolusite, and caustic soda. 

For its preparation, 3,000 pounds of soda ash are con- 
verted into caustic soda by lime. It is then mixed with 
700 pounds of manganese dioxide and ignited in a shallow 
vessel at a dull red heat for about forty-eight hours. The 
mass is treated with water, decanted, and the solution 
evaporated to the required concentration. This solution 
is the one used for disinfecting purposes and is known 
by the trade name of Condy’s fluid. 
liquid and not used for bleaching. 

For bleaching purposes the manganate is usually made 
by fusing equal weights of finely powdered manganese 
dioxide and caustic soda, a sesquioxide of manganese be- 
ing produced at the same time. By the addition of potas- 
sium nitrate, or by performing the ignition on a flat 


It is a very alkaline 


vessel where the mass is exposed to the air, a portion of 
this oxide is re-oxidized, which increases the yield of the 
manganate. In the interests of economy, however it is 


not necessary to add nitrates. 
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The mass, after fusing and extracting with water, 
forms a fine green solution which, on evaporation in 
vacuo, produces green crystals isomorphous with sodium 
sulphate and chromate. The solution, especially if di- 
luted, when exposed to the air becomes converted into 
the permanganate with precipitation of hydrated manga- 
nese dioxide, the liquid passes through various shades 
from green to pink and is sometimes called “mineral 
chameleon.” In presence of an excess of alkali, this does 
not take place, and it is therefore better to have a slight 
excess of alkali in the solution to stabilize it. On the 
addition of free acid, especially sulphuric acid, the change 
is immediate, the alkali and manganese, instead of being 
liberated as hydrates, being at once converted into sul- 
phates and thus losing their tendency to reproduce the 
manganate. Its general action in this respect resembles 
that of the permanganate. 


KIESERITE 


The magnesium sulphate used in the process was the 
native sulphate. It is a mineral called Kieserite 
(MgSO,H,O) and is found in the salt mines of Stass- 
furt, Germany. Kieserite is sometimes found in rhombic 
prisms of some purity but it more generally occurs in 
granular masses. The crude Kieserite obtained from the 
upper layers of the Stassfurt salt beds is first freed from 
magnesium and sodium chlorides by being placed in large 
sieves, standing in tanks of water. The two salts men- 
tioned dissolve out, while the Kieserite, which is very 
sparingly soluble in water, falls through the meshes of 
the sieves in a state of fine powder. Any gangue or 
other impurities such as anhydrite or larger lumps of 
rock salt remain behind in the sieves. 

The Kieserite is then packed into conical wooden 
molds, where it sets to a compact solid, owing to its com- 
bining with six more molecules of water to form “epso- 
mite” (MgSO,7H,O). This solid “stone” is then dried 
and afterward powdered. In this condition it contains 80 
to 90 per cent of sulphate of magnesium (MgSO,) and 
about one to two per cent of sodium chloride, and it is in 
this form that we used it at Comines to convert the man- 
ganate into the permanganate of soda, and it is also 
brought into the market, being exceedingly cheap, for 
many other commercial or manufacturing purposes. 
Again, for other purposes, it is dissolved in and recrystal- 
lized from water, and brought into the market as Epsom 
salts. 


MANUFACTURE IN ONE OPERATION 


It is quite possible to make permanganate of soda at 
one operation in the same manner that permanganate of 
potash is made; for instance: 500 parts caustic soda lye 
(45 deg. Be.) are evaporated with 100 parts potassium 
chlorate mixed with 180 parts finely powdered black oxide 
of manganese, and ignited in iron pots until quietly fused, 
cooled, with constant stirring, again heated to redness, 
ccoled and extracted with water. Again—another way: 
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12 parts solid caustic soda are dissolved in 58 parts of 
water and heated with 12 parts of potassium chlorate and 
18 parts of black oxide of manganese, until it begins to 
crumble: the heat is then increased to redness and the 
mass. after cooling, is extracted with 200 to 220 parts 
water. Again—a third: Toa fused mixture of 10 parts 
caustic soda and one part niter are added six parts 
strongly heated manganese oxide; the cooled mass is 
ladeled out and extracted by water as before. 

There are, however, various objections to the making 
of the permanaganates directly. In the first place, it costs 
more to make them. In the next place they are neither so 
reliable nor so stable. (I am referring more especially 
to soda now.) Again, it is more convenient and the re- 
sults more certain if they are prepared by the action of 
an acid on the manganate. Again, sodium permanganate 
‘s much more difficult to purify by crystallization than 
potassium. 

It is also obvious that, aside from economical reasons, 
it is better to convert the comparatively inert and stable 
manganate into the active and unstable permanganate at 
the moment of using, and this is bemg accomplished by 
Fessie du Mothay’s system. The manganate on the one 
hand, a finished product, is mixed dry with Kieserite, 
another dry finished product, in about equal parts, and 
barreled up, and in this form the mixture is sent to the 
market. No chemical change takes place in either until 
the cask is opened and the two compounds come together 
‘n solution in cold water, when a solution of perman- 
ganate of soda is formed according to the following 
equation : 


3Na,MnO, + 2Mgs5O, + 2H,O = Na,Mn,O, + 
2Na,SO, X 2Mg(HO), + MnO, 


It is an extremely powerful oxidizing agent; each 
molecule contains five atoms of “available” oxygen; i. €., 
more than any other salt. Sodium permanganate iS e@X- 
pressed by the terms Na, Mn,Q,. 


Tue BLEACHING OPERATION 


In practice the goods to be bleached are steeped, after 
thoroughly scouring, in a warm dilute aqueous s¢ lution of 
permanganate of about 2 to 5 per cent strength. If the 
pink color rapidly disappears, more permanganate is 
added. After a short time the material becomes coated 
with a brown deposit of manganese oxide in accordance 
with the equations : 

2Na MnO, = Mn,O, + Na.O + 20, 
2Na MnO, = 2MnO, + No.0 + 380 


The liberal oxygen being nascent oxidizes the coloring 
matters. The next process is to remove the goods from 
the permanganate bath and wash them and then put them 
in a solution of sulphurous acid, or in acidified sulphite 
of bisulphite soda. Sulphurous acid reduces the oxides 
of manganese to manganous oxide (Mn), sulphuric 





acid being at the same time produced, which dissolves 
brown manganous oxide from the goods, forming a color- 
less and soluble compound which is easily washed out in 
the following process, thus: 


Mn,O, + SO, + HO = 2MnO + H,SO, 
MnO, + SO, + H,O MnO + H,SO, 


MnO + H,SO, = MnSo, 


The manganous sulphate and all traces of acids are now 
removed by thorough washing with water. In the case 
of cotton goods it is very important to remove every trace 
of acid as, otherwise, tendering will result on drying. 
Later we will show an improvement on this sulphurous 
acid process, but this is the process as introduced by 
Fessie du Mothay. 

The degree of the bleaching may be tested by taking 
out a sample of the goods from the permanganate bath 
and treating it with sulphurous acid. Permanganate may 
be used, if so desired, in an acid solution, sulphuric acid 
being generally employed. In this case the brown oxide of 
manganese is dissolved as it is produced, in accordance 
with the equation: 


Mn,O, + 2H,SO, = 2MnSO, + 2H,O + O 


but we do not recommend it, though in some cases it may 
work out all right. 

Sometimes, as in the bleaching of mixed cotton and 
wool, the production of alkali jn the bath is a very decided 
objection. The addition of acid in this case might be an 
advantage, but even in the case of wool it is better to pre- 
vent any changes of undue alkalinity by the addition of 
magnesium sulphate, which replaces the accumulation of 
the sodium hydrate in the bath by its equivalent of per- 
fectly harmless magnesia, thus: 


2NaOH + MgSO, = Mg(OH), + Na,SO, 


The use of magnesium sulphate necessitates, of course, 
its subsequent solution in an acid by souring the goods 
and removal by thoroughly washing. 


HyYpDROSULPHITES 


Hydrosulphites, or meta-bisulphites, are frequently used 
as reducing agents in place of sulphurous acid and are 
also much more convenient to handle and also more 
efficient. Hydrogen peroxide, which in this case takes 
the part of a reducing agent, may also be used, especially 
as it intensifies the bleaching effect. Manganese di- and 
tri-oxides and hydrogen peroxide mutually decompose 
each other with the production of m 
oxygen. 


anganous oxide and 
The latter, being nascent, exercises its bleaching 
effect, and the manganous oxide js subsequently removed 
as usual by a sour and wash. Sodium permanganate is 
little used for cotton goods, though it is eminently suitable 
for small lots of fine goods, laces, etc. 


. as the very best 
of whites can be obtained with it. 
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OTHER REDUCERS 


More recently it has become the practice, where per- 
manganate has been used, to replace sulphurous acid (or 
sulphur dioxide) as a reducing agent for permanganate, 
by hydrogen peroxide, sodium peroxide, oxygenol or 
hydrosulphurous acid. Hydrogen peroxide is immedi- 
ately decomposed, on contact with manganese peroxide, 
into water and active oxygen (H,O, = H,O + O) so 
that an intensified bleaching effect is set up. 

It may possibly happen that an insoluble laver of man- 
ganese peroxide is formed on the fabric to be bleached, 
and prevents the complete decomposition of the excess of 
sodium permanganate on the fiber, in which event this 
permanganate also is reduced by contact with hydrogen 
peroxide, so that a further quantity of bleaching oxygen 
is subsequently brought into action on the stained portion 
of the goods from two sources. 


In this aftertreatment 
the addition of 


acid to the hydrogen peroxide bath serves 
the purpose of converting the manganous oxide formed 
by reduction into a readily soluble salt that can be elimi- 
nated by washing, 

lor the foregoing reasons sulphur dioxide is never used 
with hydrogen peroxide, because it would absorb a large 
proportion of the active oxygen from the peroxide for 
its own oxidation to sulphuric acid. The aftertreatment 
mentioned of the brown manganese peroxide on the 
fabric may be carried out with either pure hydrogen 
peroxide or, in place of the latter, with the peroxide 
liberated by treating sodium peroxide or oxygenol with 
an acid. 

At a sufficiently low temperature sodium peroxide dis- 
solves in water containing acids; hydrogen peroxide and 
the corresponding sodium salts being formed. To every 
100 parts by weight of cold water, which must be free 
from iron, add 0.675 parts of commercial sulphuric acid, 
stirring this in well and then sprinkle with a dredger 0.5 
part sodium peroxide in small quantities at a time into the 
liquid with constant stirring, taking care that the whole 
of the peroxide is dissolved completely. 


Add enough 
additional peroxide or ammonia to give 


an alkaline reac- 
tion; the mixture is then treated with a little acetic acid 
and ammonium chloride. 


These chemicals must be used 
in the order given. 


To perpare the reducing agent from oxygenol, equal 
parts of oxygenol and ammonium chloride are dissolved 
in a suitable quantity of water and a quantity of 10 per 
cent acetic acid is added. The solution clarifies quickly. 
The addition of ammonium chloride is to accelerate the 
solution of the manganese peroxide in the acetic acid. 

The solution prepared from sodium peroxide is more 
sluggish in action than the oxygenol preparation, owing 
to the presence of saline constituents (sodium sulphate ) 
which greatly retard the dissolving of the 
of the manganese or manganous oxide. 
why the addition of ammonium chloride m 
when hydrogen peroxide is used. 


small quantities 
This explains 
ay be omitted 
The solution above 
contains 5 per cent of acetic acid, which strength cannot 
be exceeded without risk in most cases. 
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Commercial hydrogen peroxide, mixed with an equal 
volume of 10 per cent acetic acid, will readily dissolve 
manganese oxide, or sodium permanganate reduced on the 
fiber, without the application of heat. 

In practice, vegetable fiber is placed, after a thorough 
scouring, in a solution of permanganate of soda until the 
bath is decolorized, which means until the permanganate 
is decomposed, a dilute solution of sulphurous acid or 
some acidified bisulphite follows, followed by a sour and 
wash, and these operations are repeated if necessary. 


3LEACHING Woo. 


For wool—say, 100 pounds—well scoured, 4 pounds of 
sodium permanganrte and 1% pounds of sulphate of mag- 
nesia are used. Enough sulphurous acid is taken to de- 
stroy the manganese oxide fixed on the fiber. The wool 
is then washed in clean water, followed by a bath con- 
taining 114 pounds of soap, 34 pound of ammonia and 2 
pounds of sulphate of soda per 100 pounds, or, it may be 
washed off and rinsed in a little acidified peroxide of 
hydrogen water and thoroughly washed. This latter 
process is the best to follow. 

In neutral solutions the reduction of the sodium per- 
manganate takes place regularly, but slowly. In alkaline 
solutions the reduction very probably takes place in two 
phases. In the first the violet coloration of the solution 
changes to green when the fabric is entered, a partial 
precipitation of manganese peroxide upon the fiber taking 
place. In the second phase the green manganate very 
slowly loses its color, and the manganese remaining in the 
solution is very slowly deposited upon the fiber. In acid 
solutions the reduction takes place much more regularly 
and in shorter time than in the other two conditions. 
alkaline bath is prepared by adding caustic soda in the 
quantity theoretically required for the tranisormation of 
the permanganate into manganate ; the acid bath contains 
an addition of sulphuric acid as is theoretically necessary 
to liberate all the permanganic acid. Now this yarn 
(wool) which is treated in a neutral or an acid bath will 
be as strong as before, but that which has been treated 
in an alkaline bath will be tender; hence the necessity of 
keeping the bath at all times, when bleaching wool, at 
least neutral, and it is far better to keep it acid. If as 
much sulphuric acid is at once added to the permanganate 
of soda bath as is necessary to dissolve the manganese 
oxide as it is formed by the reduction, the bleach can be 
obtained in one bath without injuring the strength of the 
fiber. This is, in fact, the case if a sulphuric acid bath of 
5 deg. Be. is used, and the varn does not become colored 
brown at all, but becomes white directly 


CoTTron YARN 


If cotton yarn, which has been boiled or scoured with 
caustic soda lye of four grams per liter under 30 pounds 
pressure, is operated upon, and then well washed, the 
yarn is perfectly bleached by an immersion of about five 
hours. It is necessary, however, to gradually add the 
permanganate as a concentrated solution, with stirring, in 
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two or three portions, and to raise the temperature to 15 
to 20 deg. Cent.; 4% kilo sodium permanganate is enough 
to obtain a good ordinary white upon 100 kilos of gray 
cotton yarn or piece goods. 

In bleaching wool and silk, a little magnesium sulphate 
is added to the permanganate bath, on account of the 
formation of caustic soda during the decomposition of 
the solution. After removal from the bath the materials 
are treated with a cold, dilute solution of sodium bisul- 
phite, to remove the brown stain, after which they are 
washed in slightly acid water, followed by clean water and 
dried. I might say here that if a little hydrogen or sodium 
peroxide be added to this souring off water it is a great 
help to the bleach. 

When the permanganate process of bleaching was first 
introduced by Fessie du Mothay, sulphurous acid alone 
was used as a reducing agent and on account of the in- 
convenience of handling it the process received a black 
eve. Now, however, the various salts containing sul- 
phurous acid can be used both cheaply and conveniently 
and the permanganate of soda process of bleaching made, 
financially, profitable for all classes of fibers both vege- 
table and animal, except possibly cotton, which can be 
bleached more economically with chlorine. 


We have sodium bisulphite and hydrosulphite and other 
compounds of sulphurous acid; for instance, the fibrous 
material to be bleached is entered into a solution contain- 
ing sodium bisulphite and nydrochloric acid, in which the 
acid combines with the sodium to form common salt and 
the sulphurous acid (sulphur dioxide) is set free to act as 
the bleaching or rather the reducing agent. Sodium 
hydrosulphite is superior to the dioxide inasmuch as the 
white produced is permanent whereas the white produced 
by the dioxide is more or less transitory and will go 
yellow again in time. 

The bleaching action of permanganate only becomes 
apparent on treating the stained material with sodium 
bisulphite, or sulphur dioxide, or hydrosulphite. The 
powerful reducing action of this reagent converts the 
manganese dioxide into manganese protoxide, the sul- 
phurcus acid being at the same time oxidized to sulphuric 
acid, with which the manganese protoxide forms the 
readily soluble and almost colorless salt, manganous sul- 
phate, which can be easily removed The 
sodium permanganate solution can also be used, together 
with a little sulphuric acid, in the cold, for some styles 


of goods. 


by washing. 


In this case the material is not stained brown, 
since the manganese dioxide formed is at once converted 
into soluble manganous sulphate. In this case the bleach 
ing action of the permanganate is supplemented by that 
of the oxygen liberated by the decomposition of the oxide. 

Addition of magnesium sulphate to the bleaching liquor, 
referred to as necessary, in bleaching wool or silk, on 
account of the formation of caustic soda during the 
decomposition of the permanganate, neutralizes the alkali, 
with the formation of neutral sodium sulphate and in- 
soluble magnesium hydroxide. 


Hence no injury can 
happen to the fiber. 
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In bleaching cotton, yarn or pieces, linen, jute or any 
other vegetable fibrous materials, the addition of any 
magnesium sulphate is unnecessary. 


ANOTHER METHOD 


Another method of bleaching with permanganate, as 
we have already shown, consists of rinsing the material, 
on which the manganese hydroxide has been deposited, 
and then treating it for about ten minutes with a very 
dilute solution of hydrogen peroxide in place of sulphur 
compound. This treatment is followed by souring lightly 
with sulphuric acid and then thoroughly washing. In 
this method the manganese dioxide decomposes the hydro- 
gen peroxide, by simple contact, into water and oxygen, the 
latter exerting a further bleaching action in its nascent 
state. In the aftertreatment with sulphuric acid the man- 
ganese protoxide (formed from the dioxide) is converted 
into the readily soluble manganous sulphate, which is 
subsequently washed out in the final washing in water. 

Linen may be bleached by boiling ten hours in 3 per 
cent caustic soda, washing and souring, washing and 
then boiling eight hours in soda ash, wash and steep five 
hours in permanganate of soda at 3 deg. Tw., wash and 
run in a weak acid solution of hydrogen peroxide or a 
2 per cent solution of sodium bisulphite, sour and wash. 
Or the goods, if not too heavy, can be boiled in the soda 
ash after the permanganate instead of before. 


Jute, Ramie, Etc. 


For bleaching jute, ramie and similar veget ible fibers. 
the material is first steeped overnight at a temperature of 
149 deg. Fahr. in a solution of 5 per cent carbonate of 
soda and after being drained is immersed in a 5 per cent 
solution of sodium permanganate. At the expiration of 
half an hour the goods are taken out and worked in dilute 
hydrochloric acid, containing a little sodium bisulphite or 
hydrogen peroxide, followed by washing in cold water. 

A first-class white, which- will not alter on exposure to 
the air, can be obtained with the permanganate process, 
by first treating the suitably cleaned jute or other vege- 
table fiber for three or four hours in a solution of hypo- 
chlorite of soda at 2 deg. Be.; the goods are then washed 
and soured and squeezed or wrung and then steeped for 
one hour in a 1% per cent solution of permanganate of 
soda, and then thoroughly washed. The material which 
is now stained brown, is entered into a bath of sodium 
bisulphite, prepared with 950 parts water and 50 parts of 
bisulphite (at 38 deg. Be.) and is left there for about 
three-quarters of an hour. The bleached material is 
thoroughly rinsed and then entered in a soap bath, con- 
sisting of '% per cent of soap and a little bluing. In this 
bath the jute is treated for fifteen or twenty minutes, and 
acquires an improved luster. A little sulphuric acid 
should be added to the bisulphite bath. 

Ekin, straw, ivory, etc., may all be bleached with per- 
manganate of soda and there is no reason why perman- 
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ganate of soda should not become a commercial bleaching 
material and at a price which will make it economical to 
use; at any rate for all goods except, perhaps, cotton. 

Permanganate of potash is too expensive and out of the 
question, but permanganate of soda, being a fifty-fifty 
mixture of manganate of soda and crude Epsom salts, 
both cheap products, ought to be largely used, especially 
for wool and silk and other special lines, and even for 
fine cottons. 

In all of the processes given in this article, the perman- 
ganate solution is used lukewarm, unless otherwise speci- 
fied.—Cotton. 


BREVITIES FROM ABROAD 


Cotton Goops Prices HIGHER IN POLAND 

In general, Polish factory prices of cotton goods are 
higher, while retail prices centinue to reflect the pressure 
of stocks. German white goods are selling from 15 to 20 
per cent below Polish goods, and Czecho-Slovak summer- 
weight print gcods are also being offered in the Polish 
market below Polish quotations. The advance in the 
cost of goods is due partly to a wage increase of 16 per 
cent just granted by the textile industry. 
mercial Attache H. B. Smith, Warsaw.) 


(Acting Com- 


Two New St_k MILts Estas_isHep IN HUNGARY 

Two new silk mills—one with 60 and the other with 
100 looms—have been established in Hungary as a result 
ot the increased interest in the domestic manufacture of 
various textiles. The annual prcduction of silk goods in 
the country amounts to 1,500,000 meters and constitutes 
50 per cent of the Hungarian demand, while silk ribbons 
are manufactured to the extent cf 60,000 meters weekly 
and meet 80 per cent of the domestic requirements. (Con- 
sul Edwin C. Kemp, Budapest.) 


Frencit MARKET FOR MISCELLANEOUS FIBERS 


More than 6,000,000 pounds ef fish nets and cordage 
are manufactured annually at Boulogne-sur-Mer from 
manila hemp, sisal, and other miscellaneous fibers. The 
industry, which was established in 1917, obtains its fibers 
from English tirms and, provided American fiber ex- 
porters can compete on price, the market should be a 
good one. Current prices and other details may be ob- 
tained from the Textile Division, Bureau of Foreign and 
Demestic Commerce, reference No. 94856. (Vice-Consul 
William W. Corcoran, Boulogne-sur-Mer, France.) 


WooL_EN AND WorsTED MILLS IN SAXONY 


Although no official statistics are available as to wool 
mills operating in Germany, it is said that in Saxony there 
are 45 woolen mills and 70 worsted mills, employing about 
50,000 operatives. Wool mills in Saxony require about 55 
per cent of the German imports of wool, which amounted 
to 420,758,808 pounds in 1922 and 66,832,112 pounds in 
the first quarter of 1923. (Consul Louis G. Dreyfus, Jr., 
Dresden, Germany.) 
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enting the Abuse of Textile Machinery 


Reasons for Abuse—Manner of Abuse—Want of Oil—Want of Cleaning—The “Speed Maniac”—Careless 
Handling—Overfilled Bobbins 


By H. D. MARTIN 


HE abuse of machinery is a prevalent evil almost 
About all textile mills suffer from 

this evil in more or less degree. While the abuse 
may be slight in some mills, it may be ruinous in 
others. 


everywhere. 


Why is machinery generally abused? There are sev- 
eral reasons for this, as follows: 


1. Carelessness of the operatives. 
2. Ignorance of the operatives. 


3. Unskilled fixers. 
4. Incompetent officials. 


In answer to 
this question a large number of abuses may be men- 
tioned and recorded, as follows: 


In what ways is machinery abused? 


1. For want of oiling. 

2. Improper oiling. 

3. Insufficient cleaning. 

t. Overtight belts. 

5. Overspeeding. 

6. Accidents which could have been 
prevented. 

7. Machinery not leveled nor lined. 

8. Not properly adjusted. 

9. Improperly handled by the operatives. 
10. Bobbins overfilled. 

11. Stopping at the wrong time. 
Overweighted. 

Machinery not adapted to the work. 
Not kept in proper repair. 

5. Not repaired right. 

3. Injured by moving. 

7. Injured by setting up. 

18. Injured by water spills. 

19. Injured by fires. 


The above list and many other machinery abuses 
are caused by either the carelessness or ignorance of 


fom ame femhechfehfeeld 
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the operatives or by any unskilled fixers employed. 

A great deal of machinery is injured very soon after 
it is installed, and rapidly ruined for want of oil. Any 
bearing operated a few minutes without oiling may be 
the starting of a rapid and undue wearing out of either 
the shaft or journal and the bearing, or both. Once a 
bearing or journal is gritted and started to wear for 





want of an application of some lubricant, the work of 
destruction is difficult to arrest. 
burnished surfaces of both the bearing and the journal 


This is because the 


have been gritted and eaten into by the excessive fric- 
tion. No machine should ever be started before being 
oiled, and then kept properly oiled. And yet this mis- 
take has often been made by all classes of mill people. 

Again, machinery is much abused by improper oil- 
ing. Using oil that is too thin is as bad as using oil 
that is too heavy or applying excessive amounts of oil 
A drop of good oil which is well 


adapted is better than a pint improperly used. 


on any bearing. 
This is 
so important that the business of lubricating engineers 
is to-day a standard part of machinery economics. 
Some large plants always have a competent lubricat- 
ing engineer on the premises. There is no question 
that any plant will find it a paying investment to have 
a competent man in charge of the oiling system of its 
mills. 

Next to the abuse of machinery on account of oil 
comes that which is caused by insufficient cleaning 
that dirt-ladened, 
plugged, bearings stuffed with caked oil and with hard- 


of same. Machines are oil-hole- 
ened waste are fast on the way to ruination or will 
soon be laid up for costly repairs as parts give out. 

Another evil which abuses machines is that of over- 
tight belts and banding. The work of belting and 
banding the machinery should also be in charge of 
good men who will also maintain the right degree of 
tension on all of these driving arrangements at all 
times. 

A great deal of machinery has been abused by the 
speed maniac. The rule of speeds in connection with 
the various machines has been very well threshed out 
by the machinery builders and well sustained by com-- 
petent manufacturers. 


sure to prove costly for repairs and renewals—not 


Any violation of the rule is 


to mention stunted production and an increase of 
seconds. 

The needless accidents which sometimes occur, such 
as broken belts which fall on machinery, also broken 
and fallen shafting, etc., are all menaces which abuse 
The remedy is to have 


the machines beneath them. 
a careful system of inspection to prevent such things 
from breaking. 

Machinery that is not lined and leveled and properly 
adjusted is certain to court early disaster for the costly 
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machines such as used in our textile mills. Gear 
changers who do not set them right and many other 
parts of machines not properly balanced and timed 
cause much abuse which is unwarranted and intol- 
erable. 

Careless and ignorant operatives seriously abuse 
machinery by improperly handling same in many 
ways. This refers to slamming things around, like 
slamming the belts onto the tight pulley too suddenly, 
starting machines by fits and spurts, pulling at spin- 
dles, hammering at and on the machines; also strip- 
ping the threads of bolts and breaking parts because 
things are either too loosely tightened or overtightened 
all are uncalled for in the proper handling of ma- 
chines. 





A great deal of our textile machines have fluted 
drawing rolls. In many mills the fluting on the rolls 
has been so terribly abused that the making of perfect 
work is almost impossible. Some steel rolls have been 
hammered upon. Others have been nicked, dented and 
scratched so much by steel hooks that they are beyond 
repair. Where this kind of treatment is not tolerated, 
the flutings on the steel rolls are almost good as new 
and only require cleaning and slight sharpening at cer- 
tain intervals. But where the damages are so serious 
as caused by some careless and ignorant or willful op- 
eratives, these rolls must be either renewed or refluted 
before perfect work can be made again. 

Overfilled bobbins not only cause damaged products 
but also damage the machines by straining parts, 
which are drawn out of their traverse range. Roving 
machinery, twisters and filling frames which are 
stopped at the wrong time often cause derangement 
of parts and breakages. 

Machines which are not adapted for heavier work 
and have to be overweighted, etc., cannot survive the 
extra strain very long. 

Incompetent fixers or careless fixers are a sore men- 
ace to well-kept-up machines. Poorly repaired ma- 
chines soon show the strain of abuse. 

A great deal of machinery is injured in moving and 
when being set up. All of these things require careful 
supervision and constant attention to enforce proper 
care to all details. In the course of a year among 
mills there are many water spills from many sources 
which bring irreparable injury to card clothing and 
other machines like combers, etc. The good clothing 
often must be renewed. The remedy is to be certain 
that needless spills may be prevented by a rigid inspec- 
tion and the enforcement of rules. Plenty of rubber 
or waterproof blankets within easy reach ready for 
use is a valuable inusrance against damage from water 
in case of fire, etc. Great care to prevent fires should 
be part of the help training. 

Machinery in our mills is of great value. It is not 
only very costly, but the value of same as producers 
is of great concern. It must be kept as new as pos- 
sible and constantly. It must not be abused. In years 
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gone by machinery was so well cared for that some of 
it now in use is over fifty years old, while a great 
deal of modern-made machinery which is not yet ten 
years old shows so much abuse by careless operatives 
of the present that it is deplorable. 


The proper remedy is to teach all doubtful subjects 
how to care for and how to handle machinery so as to 
preserve and prolong its usefulness—Canadian Tex- 
tile Journal. 


NEWS OF THE 1923 CHEMICAL SHOW 

Washing tests of various types of fabrics to demon- 
strate the fastness of American dyes will be conducted 
at the Chemical Exposition, which will be held this vear 
at the Grand Central Palace, New York, during the week 
of September 17 to 22. The Laundryowners’ National 
Association will sponsor the tests, which will be made in 
conjunction with the group of exhibits by American 
dyestuff manufacturers. Standard types of laundry ma- 
chinery supplied by the American Laundry Machinery 
Company will be used in the demonstrations. The object 
of this display of actual laundering operations under 
common laundry conditions will be mainly to overcome 
the opinion which is quite prevalent that American dyes 
do not stand up under washing. An elaborate exhibit to 
show the sun-resisting qualities of American colors has 
also been planned to be shown in connection with the 
washing tests. Invitations will be sent to cvery textile 
mill and department store owner and buyer in the United 
States to attend the Exposition for the purpose of view- 
ing this series of demonstrations. 


Among the exhibits of interest to the tanner and leather 
finisher at the Exposition will be a display by the Na- 
tional Lime Association, representing a great majority 
of the big lime producers of the United States. All kinds 
of lime, its uses, old and new, packing, shipment, handling, 
including new adaptations for the tannery, will be demon- 
strated. Displays by the International Salt Company, as 
well as the general exhibits of chemicals, tanning ex- 
tracts, leather colors, dopes and special compounds re- 
cently developed, will be of particular interest to the 
tanner and finisher of leathers. 

\ll types of lacquers, for leather, for metals. for every- 
thing from pianos to shoe buttons, will be shown. The 
substitution of certain lacquers for varnishes in special 
fields, the result of recent investigations, will be illus- 
trated at the Exposition. Starches, sizes, fillers, finish- 
ing and softening compounds, and allied products will 
constitute one of the groups of materials of interest to 
the textile mills. 

A special appeal to the rubber compounding section of 
their exhibits has been announced by the New Jersey 
Zine Company, the Magnesia Tale Company, and the 
Southern Minerals Corporation, as well as the Union 
Sulphur Texas Gulf 


Company and_ the Sulphur 


Company. 
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Scientific Washing 


Part VI Alkali 


Alkali, the “Prime Mover” of Detergents—Two Different Groups in the Alkali Family—Hydroxy] Ions—The 
Part That Does the Washing—The Alkali Metalsk—Ammonium—Potassium—Sodium 


By F. H. GUERNSEY 


Chief Chemist, Cowles Detergent Company 


ALKALI 


IX shall see in this paper that there are four 

separate and distinct scientific reasons why 

it is necessary to stimulate, or “build,” soap. 
‘The practical man who does not know his washroom 
science would probably say simply, “That soap isn’t 
strong enough to clean all the goods that come through 
the washroom.” This is absolutely true. But one can- 
not select a builder wisely without a scientific knowl- 
edge of the requirements. 

Soap of itself is the most complete all-around cleanser 
known; but it has two shortcomings: it is expensive, 
as everyone knows, and soap unaided cannot supply 
the additional strength needed to remove such sub- 
stances as fatty acids, resinous matter, albuminous sub- 
stances, paint liquids and various stains. These can 
more economically and efficiently be removed by de- 
tergent alkali. 

A study of alkali, therefore, becomes advisable. 
‘This paper enters into the scientific features of alkalies, 
and he who becomes familiar with it need no longer 
grope blindly in buying his supply nor be wrongly 
guided by the opinion of men who themselves are not 
properly informed. 


ALKALI, THE “PRIME MOVER” OF DETERGENTS 


The family characteristic of all detergents in exten- 
sive use is alkali. Were some power to rob us of this 
universal substance we should be in a sorry way in- 
deed for means to keep clean. Strangely enough, too, 
though alkali be essential to cleansing operations, the 
housewife associates it with fear of damaged goods and 
allows herself to be deluded by the claim of many 
household soap powders: “This material contains no 
alkali.” If that statement were true the powder would 
be useless for washing or cleaning. 

The farther one gets from the housewife in the cycle 
of industries handling textiles the more frank and open 
does the use of alkali become. In the manufacture of 
cotton, for instance, alkali has a direct application as 
such, and any proprietary detergent in which the alkali 
is weakened by being diluted or neutralized fails to do 
the work. On the other hand, alkali is not the sole 
force required in cleaning. Just as several different 
types of vitamines are necessary to support life, so are 


different forces necessary in efficient dirt removal. 
Alkali in the active form is one of the most vital. 

Users of detergents should accustom themselves to 
this situation, and when detergents are offered them 
for consideration find out clearly what the facts are 
with regard to the alkali contained. This practice will 
avoid a lot of unprofitable “trials” in the hope of im- 
proving results. Here again knowledge is protection. 

The word “alkali,” like “acid,” is one of the com- 
paratively few chemical terms used quite freely by the 
general public. Yet it would be extremely interesting 
to know just what conception these same people have 
of this substance “alkali.” 

The housewife probably thinks in terms of “lye” 
which is sold in retail stores for cleaning pipes, etc., 
never thinking that she used alkali to prepare the bak- 
ing powder biscuits for husband’s breakfast, nor that 
last evening it was the chemical action of the soda she 
drank which neutralized the acidity of her stomach 
and brought her comfort. Others have in mind the 
“alkali wastes” of the West and Southwest. Inhabi- 
tants of those States, through contact with the alkaline 
dust, probably have well-fixed opinions of their own. 

This substance “alkali” is associated in one way or 
another with the production of practically all articles 
of common use, such as clothing, glass, paper, baking 
powder, soap, drugs, etc. 

“Alkali” is the chemical term applied to a group of 
substances called “bases,” or certain substances de- 
rived from these bases. A “base” may be said to bea 
substance containing a metal combined with hydrogen 
and oxygen (OH or hydroxyl). The term “metal” as 
here applied includes a non-metal, ammonium. 

In chemical behavior the bases are just the opposite 
to acids and the two classes of compounds will neu- 


tralize each other. 
Two DIFFERENT GROUPS IN THE ALKALI FAMILY 


On a basis of difference in chemical and physical 
properties the alkalies are further divided into two 
groups, known as the “alkaline earth metals” and the 
“alkali metals.” 

The important members of the alkaline earth metal 
group are calcium, magnesium and barium. Although 
only chemists and a few others are aware of the fact, 
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the lime water added to milk in infant feeding is an 
alkali and its function in this case is to neutralize the 
acidity (lactic acid) in milk. The very same alkali is 
used on a large scale in the “boiling out” of cotton 
piece goods and the splitting of fats and oils into glyc- 
erine and fatty acid. The commonly used “milk of 
magnesia” is an alkali and nothing more than mag- 


nesium hydroxide. It is assumed that the reader is 
acquainted with the well-established fact that alkali 
is a positive necessity in any efficient process of 
cleansing. 

Sut the use of alkaline earth metals as detergents is 
limited on account of the formation of insoluble by- 
products which readily deposit on the articles being 
cleansed. Therefore we turn to the “alkali metals” 
for our detergent alkalies. Such alkalies, it will be 
noted, are either bases of these “alkali metals” or com- 
binations of weak acids with these strong bases. \Vhen 
these compounds, consisting of a combination § of 
strong base and weak acid, are dissolved in water, the 
alkali is dominant in strength and the solutions have 
an “alkaline reaction.” 


HyproxyL Ions 


Before entering into a discussion of the different 
groups in the alkali family, consideration should be 
given to the manner in which the laundry owner de- 
rives benefit from alkali, and why alkali in one form, 
such as soda ash, differs in cleansing efficiency from 
another form, such as caustic or the so-called neutral 
sodas. It will help us make this clear to remember 
that from the detergent viewpoint all alkaline mate- 
rials are composed of two forms of alkaliman active 
form and an inactive form. The latter form is usually 
a tightly bound compound which does not break up 
into separate divisions when dissolved in water. The 
former is that portion which does break up and become 
useful in the following manner: 

Upon dissolving caustic soda (NaOH) in water, 
separation into sodium (Na) and hydroxyl ions (OH) 
takes place very extensively; under washwheel con- 
ditions, almost completely. This separation is spoken 
of technically as ionization. 

Upon dissolving alkali compounds in water—for in- 





a 
limited splitting up action sets in which is termed 
hydrolysis. This sets free a portion of alkali metal 
(Na) which immediately combines with the OH ion 
of water to form caustic. 


stance, soda ash, trisodium phosphate, soda, etc. 


In the case of the above 
compounds caustic soda is formed. Potassium and 
ammonium compounds split up the same way. In turn 
the caustic separates (ionization) into alkali and hy- 
droxyl ions, and the actual hydroxyl ions which are 
formed in this way may be said to be the available 
or active alkali. 
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Tue Part Tuat Does THE WASHING 
Science has shown this clearly: that, generally 
speaking, the value of alkali as an aid to soap in cleans- 
ing is directly proportional to the yield of hydroxyl 
alkali 
In other words, it is actual caustic which we 
require in washing. 


ions, without regard to the total amount of 
present. 
One may buy 100 pounds of an 
alkali compound, but if only 10 or 11 per cent is avail- 
able in the splitting-up process (hydrolysis), then only 
10 or 11 pounds of the total hundred pounds purchased 
has value in removing dirt. 

If an alkaline material does not supply a sensible 
amount of active alkali, it is weak as an active deter- 
gent and will fail to properly clean heavily soiled 
From this we readily conclude that from the 
standpoint of straight. alkali effect, caustic soda is the 
most active of the alkalies. This is actually the case 


goods. 


and the detergent user’s problem would be a_ simple 
one if active alkali were the only factor to be con- 
sidered. 

In the days when knighthood was in flower, the 
pure, uncontrolled alkali could have been used to ad- 
vantage, for men wore swordproof clothing ; but cotton 
and wool are of weaker stuff than armor. To-day the 
compound which delivers the most caustic soda (hy- 
droxyl ions) in a safe form is necessary as an efficient 
aid to soap. 

The question of lessening the destructive effects of 
the alkali is not one of diluting it either with water, 
with carbon dioxide gas, or with weak acids, but of 
thoroughly controlling the active alkali by some stable 
means that is independent of temperature, age or man- 
ner of use. 


THE ALKALI METALS 


The principal members of this group are ammo- 
nium, potassium and sodium, and their respective value 
as a source of detergent compounds (bases) will be 
discussed. 


AmMONIUM (NH,) 


Ammonium consists of nitrogen combined with hy- 
drogen, and exists as a gas. The ammonia commonly 
purchased at the grocery is a solution of this gas in 
water. Usually about 10 per cent ammonium is in- 
troduced in such solutions, but that amount rapidly 
decreases through evaporation. Although ammonium 
is commonly considered a strong base because of its 
apparent vigorous activity, it is really a weak base in 
the chemical sense because it has but ‘a slight ten- 
dency to break up in water. 

When some animal matter undergoes decomposi- 
tion, more or less ammonia is produced. This sub- 
stance is also obtained from the distillation of bones 


and other animal matter, and highly developed proc- 
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Alkaline Earth Metals 
Calcium 
Magnesium 


Ilkali 


Caustic Soda 


Base. 


Barium Combined with 
Caustic Potash 
Lime Water 


Milk of Magnesia 


or Oxygen and Hy- = 
Alkali Metals drogen (OH) Hy- 
Potassium = droxyl Ion 
Sodium 
Ammonium 
CHarT 1 





esses which reached exceptional perfection during the 
war. The Haber, or direct, process of nitrogen fixation 
from the air is considered one factor in the salvation 
of Germany when the blockade became effective. 


Ammonia has a very penetrating, characteristic odor 
and is quite volatile; i. e., the gas evaporates readily, 
like gasoline. This gas will escape into the atmos- 
phere at room temperatures. With the application of 
heat, as in washing, the loss of gas is very rapid. It 
combines with acids to form ammonium compounds, 
and the result of combination with fatty acids is an 
ammonium soap, which is the most soluble soap 
known. Unfortunately, all such ammonium com- 
pounds are unstable on account of the great tendency 
of the ammonia to evaporate. 


Occasionally ammonia water is employed in textile 
mills as an alkaline assistant in washing with a sodium 
or potassium soap. However, it does not greatly in- 
crease the activity of a soap solution. 


It is of interest to know that the addition of am- 
monia to a soap solution does not cause the soap to 
gradually thicken (progressive gelation, as the scien- 
tist describes it), nor does it cause the soap to ulti- 
mately salt out or separate, as is the case when caustic 
soda or potash is added to a soap solution. Upon ad- 
dition of ammonia water, the soap solution becomes 
thinner in body. 

This factor is not of great significance in connection 
with the low concentrations (weak solutions) generally 
employed in laundering or the textile industry, but 
would be recognized at the higher concentrations em- 
ployed in metal cleaning in the metal industries. 


AMMONIA Has No DEcIstvE ADVANTAGES 


The function of ammonia in cleansing is much the 
same as that of the other alkalies, but there are no 


yarticular advantages to be cited. Being a gas, am- 
£ g 


monia has great penetrating powers and the products 
which it forms in neutralizing acids are practically all 
very soluble in water. On the other hand, being easily 
driven off by heat, a temperature such as employed in 
washing might readily decompose the ammonium 
compounds formed and redeposit the foreign matter 
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in the goods. Its suffocating odor alone is sufficient 
to rule out its use to any great extent. 

Ammonium carbonate is practically the only com- 
bination of ammonium with a weak acid (carbonic) 
which might find a place in the detergent field, but its 
lack of stability and real efficiency, coupled with a 
relatively high cost, prevents extensive use. 

The effect of ammonium compounds on textile fibers 
is of considerable importance in that their tensile 
strength is but slightly impaired through its use. For 
this reason it is frequently used in the wool and silk 
industries at low temperatures (around 100 deg. Fahr.) 
and any ammonia remaining in the fibers through im- 
perfect rinsing is driven off in drying. As will be 
shown later, the potassium and sodium alkalies are 
not volatile, and in remaining in the goods may cause 
tendering through concentration in drying or iron‘ng. 
However, the bluish copper ammonium compound 
formed on bronze wash-wheels has a very destructive 
action upon the vegetable fibers (cotton and linen). 

The above principal advantages and disadvantages 
of ammonium compounds are sufficient to show why 
their use has not become extensive but is limited to a 
few special cases. 


Potassium (K) 


The common name for this element is “potash.” 
Like sodium, it is a metal not found in the free con- 
dition in nature. The principal source is the abundant 
deposits of potassium chloride in Germany. As a 
metal it has but few uses, for it oxidizes rapidly on 
exposure to the air and so must be preserved under 
petroleum. The metal has a silvery appearance. When 
thrown an water it will dart from point to point on the 
surface, rapidly being consumed. 


PoTASSIUM vs. SODIUM 


There has always been more or less argument be- 
tween manufacturers of potash and sodium compounds 
in regard to the relative virtues and efficiencies of these 
alkalies. Some of the arguments are these: 

1. The bulk of the world’s supply of potassium 
comes from Germany, and is consequently higher in 
price than soda, the domestic commodity. 

2. There is a difference in molecular weight of the 
two compounds, from which it follows that 1 pound of 
caustic soda is equivalent to 1.4 pounds of caustic 
potash. 





IONIZATION CHART 


NaOH 
(caustic) = Na <“E=E_Y> OH 
dissolved in water 
CHART 2 
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3. Potassium forms about the same series of com- 
pounds as does sodium. 

4. In practice there are very few instances where the 
sodium compounds cannot replace equivalent potas- 
sium compounds in the interest of economy with the 
same degree of efficiency in operation. 

This is especially true in laundry practice. A strange 
propaganda, however, has long been at work to influ- 
ence the selection in favor of potash. This is illus- 
trated in the fact that whereas before the war chemists 
had come to the point where they invariably called for 
potash compounds in laboratory work, the war scarcity 
of these substances forced in sodium compounds with 
virtually no difference in the results obtained. The 
case is one calling for a study of facts, not theories, 
and the placing of credit exactly where credit is due. 
Without a thorough investigation it is easy to be 
misled. 


SoME DISTINGUISHING FEATURES OF POTASH 


1. The soap formed by the action of potash on fat 
is a soft soap and is more soluble than a soda soap, 
though less soluble than an ammonium soap. 

Although the soft soap has the advantage of greater 
solubility, it has the disadvantage of being incon- 
venient to handle. It is not produced in chip or pow- 
dered form, and the moisture content is likely to vary 
considerably. 

2. Potash soap has been shown to be slightly more 
colloidal than a soda soap, but this difference is so 
slight that it is doubtful that it would be recognized 
in practice. 

3. In the use of potash soaps it is quite necessary to 
employ a potash alkaline assistant such as potassium 
carbonate (pearl ash). The reason for this is that the 
use of sodium alkali assistant would most likely result 
in a change of base in the soap; that is, the soap would 
be changed to a soda soap and the high solubility fac- 
tor of the potash soap would be lost. 

The only potash compounds in commercial use as 
detergents are the hydroxide (caustic potash) and the 
carbonate, commonly known as “pearl ash.’ In cleans- 
ing they neutralize acid dirt, and in doing so form very 





HYDROLYSIS CHART 
Note.—In the following chart the letter “X” stands 
for those elements which are combined with the alkali 
metal to form any selected alkali compound. 


NaX + 
(dissolved in water 
composed of HOH) 

By ionization we now have: 
NaOH = Na <« »> OH 
CHART 3 


HOH = NaOH + HX 
(Strong Alkali) (Weak Acid) 
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ALKALI COMPOUND 


Caustic Alkali Combined Alkalj 


Hydrolysis 
IONIZATION 


Hydroxyl lons Non-Detergent Elements 


(a) Decrease surface Soften Permanent 
tension of soap so- Hardness 
lution 

(b) Increase emulsify- 
ing properties 


(c) Stimulate colloidal 


action 
(d) Increase wetting Chart showing how Alkali 
powers Compounds become active 


(e) Retard the hydrol- 
ysis of soap 

(f) Neutralize acid 
portions of fats 

(g) Neutralize acid dirt 

(h) Soften temporary 


in washing. 


hardness 
CHART 4 





soluble products; they stimulate the colloidal activity 
of soap; they soften water, etc. Since more weight 
must be used to obtain the same chemical efficiency, 
an added burden in rinsing is produced as well as pro- 
nounced tendering of the fiber. 

4. Potash compounds are somewhat faster in reac- 
tion than the soda compounds, but weight for weight 
they do not increase the activity of a soap solution to 
the same extent as soda compounds. 

Aside from the manufacture of special textile soaps, 
designed for high solubility, and the preparation of 
certain pharmaceutical soaps for use in liniments, etc., 
potash alkalies are being replaced by the cheaper so- 
dium compounds. 


Sopium (Na) 


A hundred years ago an early investigator of the 
electric furnace saw forming on one of his electrodes 
a shining globule like quicksilver. It was the metal 
sodium, never before seen by man. Thereafter for 
three quarters of a century sodium remained a rare 
and costly metal, a little of it in a sealed glass tube 
being passed around the chemistry class once a year 
as a curiosity, or a tiny bit cut off and dropped in 
water to see what a fuss it made. 

Sodium as found widely in nature is always in com- 
bination with other substances, never by itself. The 
chloride or common salt is a good example. 
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Like potassium, sodium forms a very extensive se- 
ries of valuable compounds. 

The alkalies formed from sodium constitute the chief 
source of detergent alkali, on a basis of efficiency and 
economy. Among the various sodium compounds so 
employed are: 


Caustic soda (sodium hydroxide). 
Soda ash (sodium carbonate). 
3icarbonate of soda (baking soda). 
Modified sodas (mixtures of 2 and 3). 
Trisodium phosphate. 

6. Borax (sodium borate). 

7. Silicate of soda. 

8. Escolite (sodium silico aluminate). 


or He 0 2 


Caustic Sopa (NaOH) 


This is the strongest of the alkalies, and the most 
common soap base. Caustic is also known by the 
name “lye.” Its formula is NaOH. In practice, caus- 
tic soda may be considered as made up of sodium oxide 
(Na,O) and water (H,O). To illustrate: 2NaOH = 
Na,O + H.,O. The Na,O is the unit of value, and 
caustic soda is usually purchased upon this basis. For 
instance, a buyer will specify 1,000 pounds of caustic 
soda containing 76 per cent Na,O. High-grade caustic 
soda usually has about 76 per cent Na,O. 

It is well to point out here that so-called “60 per 
cent caustic” is not merely 76 per cent caustic weak- 
ened or diluted by the addition of water, but is caustic 
soda to the equivalent of 60 per cent Na,O plus about 
20 per cent common salt. This latter material is dele- 
terious in cleansing operations, and consequently “60 
per cent caustic” should not be used in the textile or 
laundry industry. 

While the sodium soaps are not as soluble as the 
ammonium and potassium soaps, almost any demand 
in this respect may be met by properly selecting the 
fatty base. It is true, however, that with the same 
fatty base, the potassium soap will be more soluble. 


Wuy Caustic Is DESTRUCTIVE AND A HArD RINSER 


The use of caustic in the familiar form is limited on 
account of its well-known destructive effect upon tex- 
tile fibers. A scientific explanation of this is worth 
considering here. 

All the fibers from which cloth is made are “col- 
loidal” in nature. 

Colloidal chemistry is just beginning to assume 
prominence. Many industries are now seeking chem- 
ists trained in a knowledge of colloids and scientists 
noted for advanced work are discovering facts which 
promise to explain much that is now mystery, in terms 
of colloidal activity. 

Before many years “colloid” will be used as freely 
as “crystal” is to-day. In fact, the two are closely as- 
sociated. Generally speaking, “crystal” defines the 
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we'l-known crystalline state of matter, while “colloid” 
defines the opposite state. Virtually all matter related 
to living processes is colloidal. Substances of a vis- 
cous, plastic nature are colloidal—clay, rubber, glue, 
soap, etc. 

And it is a property of colloidal materials that when 
dissolved the microscope can detect countless moving 
bodies whirling about in the solution. To these, science 
agrees, is due the value of colloids in cleaning. They 
dislodge dirt in flushing through the fabric and by 
adsorption, like the pull of a magnet on iron filings, 
suspend the dirt and carry it into the discharge. 

The trade preparation, Escolite, makes decided use 
of colloids in dirt removal, alkali control and textile 
protection. 


Solutions of non-colloidal substances—in other 
words, crystalline compounds such as caustic, soda, 
soda ash—pass through the colloidal fibers of the cloth. 
This means a passing through the fiber itselfi—not 
mere passing through the cloth, as through a sieve. 
When a strong alkali like caustic soda diffuses through 
the fiber in this way, it is a very difficult matter to 
rinse or even sour the fiber to the neutral point. Satu- 
ration of the fiber in this manner disorganizes it and 
eventually converts a part of it to the substance known 
as oxycellulose, besides causing great loss in mechan- 
ical strength. 





Caustic IN Cotton BLEACHERIES 


In many cotton bleacheries caustic soda is used for 
boiling out the goods in kiers. The boiling is con- 
ducted over a period of ten to fourteen hours, and fre- 
quently under pressure. On the heavy-weight goods 
a second boil is necessary. 

An occasional launderer justifies the use of caustic 
soda in his plant on the strength of its use in cotton 
boiling. This man loses sight of the fact that in the 
first boil a shell-like coating of cotton wax covers the 
fiber and by the time this is broken down and removed 
the caustic strength of the liquor is exhausted—or 
should be—in the properly conducted kier boil. If 
caustic is used in the second boil, the cotton -fiber is 
exposed to the action of this strong alkali and con- 
siderable loss in strength results. Moreover, in kier 
boiling care is taken to remove all air from the kier 
before boiling (since oxycellulose is rapidly formed in 
the presence of air), while in the laundry wash-wheel 
an abundance of air is whipped into the cleansing bath. 

It is also an established fact that caustic soda or any 
other uncontrolled alkali is very destructive to colors. 
The action of the raw alkali is to loosen the dye as is a 
boat cut loose from its mooring. In some instances a 
chemical change takes place which results in altering 
the shade of the dye. 

Products such as soap are often specified to be neu- 
tral, or to contain no “free” alkali. By this is meant 
that all of the caustic soda which is used in their manu- 
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facture is chemically combined in such manner that it 
loses its identity and can do no harm. Good soap con- 
tains about 8 per cent Na,O, but this alkali is so tied 
up that no harm can result. 

Home-made soaps are frequently referred to as being 
“better” than those purchased in the market, whereas 
the “better” consists simply in the free alkali which 
they carry. 

Many soap powders are marketed which carry alkali 
mixed with soap. Seldom does the buyer of these 
powders know how much or in what condition the 
alkali exists. In this state the alkali is merely hidden 
and its characteristics are unchanged. It would be to 
the advantage of detergent users to insist upon know- 
ing percentages in the purchase of soap powders, just 
as is done in buying pure soap. 


Sopa Asu (Na,CO,) 


Soda ash or sodium carbonate, composed of two 
sodiums, one carbon and three oxygens, is another raw 
alkali which has been extensively used for detergent 
purposes. 

Chemically pure sodium carbonate will contain: 


Na,O (sodium oxide)......... 
CO, (carbon dioxide) ........ 


7 


58.5 per cent 
41.5 per cent 
Na,Co, (sodium carbonate)... 100.0 per cent 

Commercial soda ash, however, is a raw material 
containing about 1 per cent impurities. Ordinarily 
the Na,O contained in the soda ash does not exceed 58 
per cent, and the carbon dioxide 41 per cent. The unit 
of value commonly used in purchasing soda ash is the 
total amount of Na,O contained (58 per cent). From 
the launderer’s standpoint this value is to be distin- 
guished from the available Na,O, which, as explained 
elsewhere, amounts to approximately 11 per cent. 
Looking at it another way, 100 pounds soda ash equals 
58 pounds total alkali or 11 pounds active alkali. 

The difference in these two values is explained in 
the fact that soda ash does not completely hydrolyze. 
Unlike caustic soda, which, as explained, yields all of 
its contained alkali to the solution for cleansing pur- 
poses, soda ash yields but about 20 per cent of its total 
alkali as hydroxyl ions for useful work. As would be 
expected, the lower efficiency as a detergent alkali re- 
duces the destructive effect upon the goods, but this 
desired result is accomplishd only at a corresponding 
loss in detergent power. 

There is also a “48 per cent soda ash” on the market, 
but this compound is reduced in strength by the addi- 
tion of-common salt or Glauber salt, rendering the 
product unfit for detergent purposes. 

Soda ash owes much of its former popularity to the 
fact that it was of especial value when washing with 
hard water, since it is one of the cheapest water-soften- 
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ing agents. The common reactions involved in the 
softening process are given in detail in discussion No. 
6—Water. With the modern trend toward the use of 
soft water made possible by the rapid development of 
the zeolite system of water softening, interest in soda 
ash has rapidly declined because of the small amount 
of alkali which becomes available and certain undesir- 
able features. 

Soda ash solutions, like those of caustic soda, readily 
diffuse through the colloidal textile fibers, with the 
result that a substantial loss in mechanical strength of 
the goods will result and rinsing is difficult. 

The use of small excesses, or the retention of alkali 
in the fiber because of poor rinsing, will bring about a 
quick yellowing of the goods and the original white- 
ness cannot be restored. The heat and pressure of 
ironing greatly accelerate the effect of any retained 
alkali. 

Its value in precipitating lime (as in water soften- 
ing) leads to its use in preparing soda bleach from 
lime bleach. This subject is discussed more completely 
in the paper on “Bleach.” 

Soda ash has proved to be a disappointment to many, 
chiefly on account of yellowing, graying and the de- 
structive effect of continued use, all of which are very 
evident when the concentrations necessary to produce 
satisfactory results are employed. The detergent or 
cleansing powers are due almost entirely to its alkaline 
strength, which is absolutely uncontrolled. In other 
words, soda ash is equivalent to caustic in destructive- 
ness when you reckon on the strength of active alkali 
(hydroxyl ions). 


NOTES ON THE DYEING OF DIRECT BI.ACKS 
ON COTTON PIECE GOODS 


(Continued from page 548.) 


ment has been practised from the oldest times, and owes 
its origin in all probability to the transformation of the 
painting of fabrics into dyeing. Modern dyeing has so 
far left unchanged a similar principle, substituting the 
natural by the artificial dyestuffs and introducing means 
for employing the dye baths, but not changing in any 
way the principles of the dyeing process itself. 

A further study of the question can, however, bring in 
the near future to a thoroughly new method of matching, 
where special mathematical and mechanical principles 
are adopted, causing this to depend more and more on 
special calculations, and later leading to the creation of 
tables where all shades under the sun are produced with 
fixed quantities of two, three, four, five, six, and seven 
colors, and where the placing together of these quantities 
is conducted under such conditions that the material picks 
up each shading color separately, without altering in any 
way their dye baths, while running continuously for- 
ward. Such conditions being aimed at principally with 
the hope of utilizing over and over again the same shading 
baths. keeping unchanged the shade of these, even if 
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varying more or less the quantity when using them in 
each case. 

The above is a thoroughly new means for conducting 
dyeing, and opens to the practical dyer new possibilities, 
and a great simplification in his work. while at the same 
time it opens out to the manufacturer of colored goods 
the possibility of cheapening further his dyeing 
operations. 

In Fig. 3 is shown the principle of a plant that could 
be employed to advantage for the above purpose, and 
that would not represent a very large investment of 
capital. 

This is constituted of eight square-shaped wooden vats 
(M, N, O, P, Q, R, S, T), the first seven of which are 
supplied with a closed steam coil (c, c, c, ¢ .) and 
double perforated bottom, while the last has neither the 
one nor the other. All vats (M, N, O, P, Q, R) except- 
ing the last two (S and T) are isolated. 

The first vat (M) has in this instance the usual enter- 
ing arrangement (g) through which the boiled out, 
bleached or gray cloth (m) to be colored is raised from 
a small wooden table or stool. At the beginning of every 
vat, excepting in the case of S, is placed an entrance 
roller, whereas at its end is placed a pair of squeezing 
rollers, indicated by 1, 2, 3, 4, 5, 6, 7, and 8. 

For entering an independent coloring solution in the 
vats M, N, O, P, Q, R, just above the same and at a 
certain height are placed six half-tubs (A, B, C, D, E, F), 
placed o a raised platform, to which the workpeople 
have access through a wooden or iron stair or ladder. At 
the back of the seventh vat (S) is placed a supplementary 
half-tub in which a dyeing solution is prepared when the 
six baths of the tubs (A, B, C, D, E, F) are not sufficient 
for the shading purposes. At the end of the last square 
vat (T) is placed a leading-out and piece-forming dis- 
position (n). 

In a cellar below the plant, or on a story below, as 
may be more convenient, in accordance with the landing 
on which the plant is mounted, are arranged six rinsing 
compartments (G, H, I, J, K, L) having many guiding 
rollers for the transporting backwards and forwards of 
the fabric (m) coming down from above. At the upper 
portion of each of such compartments is placed a pair of 
squeezing rollers for eliminating from the material all 
possible water. 

Each of the upper vats (M, N, O, P, Q, R, S, T) has 
at its back a tap for introducing at its bottom a slow 
stream of running water; all excess of which is brought 
by an overflow tube to an independent cement tank at the 
back of the plant, or to the waste water main, in accord- 
ance if it is worth the while or not to collect the color in 
the same. The steam entered in the first serpentine and 
vat (M) is caused to pass through those in vats N, O, 


P, QO, R, and 5 in close succession. 


OPERATION OF PLANT IN FIG. 3 


The working of the above plant, being a thoroughly 
new task, would require a certain amount of experimen- 
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tation before it could be conducted to the best advantage. 
A method of accomplishing it would be as follows: The 
workpeople enter a long cotton tape, so as to pass through 
all upper and lower vats of treatment in close succession, 
and through the respective pairs of squeezing rollers. 

When the above operation has been conducted, the 
workpeople prepare in half-tub A a blue, in B a red, in 
C a yellow, in D a brown, in E a black, in F a green, 
and in the supplmentary half-tub whatever other color 
may be necessary. 

After this they initiate the running through of cold 
water in all square vats (M, N, O, P, Q, R, S, T) and 
in all lower rinsing compartments (G, H, I, J, K, L), 
causing all excess of this to pass out through the over- 
flow tubes into the waste-water main. 

The colorist is then called in by the foreman, and he 
brings with him the instructions of the speed at which 
the blue, red, yellow, brown, black, green, etc., baths have 
to be run through the taps below the respective half-tubs 
into the vats (M, N, O, P, Q, R, and S). The taps 
are then opened as soon as possible, one after the other, 
by the operatives to the speeds indicated, and when the 
different baths remain colored stop the passage of these 
to the waste-water main, causing them to enter separately 
into the respective vats at the back of the plant, for 
being stored for further dyeing operations and for being 
used a little later instead of the running water in the 
plant itself. 

The speed of the baths escaping through the overflow 
tubes, being so regulated that very little of the former 
passes through. The colorist, through slips of white 
filter paper, now ascertains that each bath is of convenient 
strength, through comparing with pieces of filter paper 
wetted in solutions produced in the laboratory. Should 
one or more of the dyeing baths be too weak the tap lead- 
ing in the strong coloring solution or solutions is opened 
a little more, repeating the trial at a small interval of 
time and manoeuvering the tap or taps until the desired 
intensity has been produced, 

When in this way the contents of coloring matter in 
each vat has been regulated, a sample of cotton cloth, 
taken from the goods to be dyed, is moved for a fixed 
period of time first in the bath contained in M, being 
then pressed between a pair of clean squeezing rollers, 
then rinsed, again pressed, and rapidly dried. After this 
it is passed in the bath in N and again rinsed and dried, 
then in that of O and again rinsed and dried, then in that 
of P and again rinsed and dried, then in that of R and 
again rinsed and dried, and then in that of S and again 
rinsed and dried, comparing after this with the sample to 
be imitated. 

After the colorist has thus found that the correct shade 
is produced, the entrance of the material is initiated 
through the plant. This is then first colored in a certain 
intensity of blue, that is then rinsed in compartment G, 
for being covered over again in vat N with a slight red 
coloring, in vat O with a slight yellow coloring, in vat 
P with a slight brown coloring, in vat QO with a faint black 
coloring (for dulling somewhat the shade), in vat R 
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with a slight green coloring and in vat S with another 
faint coloring, producing at last the desired shade. 
Through the above arrangement the shade is obtained 
with seven different baths. 

When the dyeing operations have been conducted for a 
certain period of time in the storage tanks of the plant 
will have been collected a fair quantity of each exhausted 
dye bath. This is then introduced in the respective vats 
from which it has originally flowed, and is used in the 
place of the rinsing water so far introduced, closing at 
regulated interval all taps below the half-tubs for com- 
pensating for the extra coloring matter present in the 
dye baths. 


ADVANTAGES OF THE PLANT 


The plant, when properly worked, should offer the 
following advantages : 

1. Any color or gradation of shade can be dyed using 
one, two, three, four, five, six, or seven of the dyeing 
vats, in accordance if the shade or color to be produced 
on the material is to be composed of one, two, three, 
four, five, six, or seven different colors. 

2. The colored baths collected in the cement vats at the 
back of the plant are employed in the place of the runy 
ning water for replenishing and reinforcing the respec- 
tive dye baths, being brought to these through special 
small centrifugal pumps, so that the coloring matter is 
utilized over and over again, avoiding any waste what- 
ever, excepting, of course, what is taken up by the cloth, 
and which is mostly fixed in the same, if the most suitable 
colors are chosen. 

3. The fabrics are freed in the different rinsing baths 
of all excessive or unfixed coloring matter, and enter into 
the different dye baths without changing in any way the 
shade or coloring intensity of the same. 

t. Through the possibility of changing the position of 
the half-tubs containing the standard coloring matter 
solutions, the strength of which is kept the same in all 
cases, and of substituting the six shown in the sketch 
by others with other colors, required for special shades, 
any class of shades from the brightest to the dullest can 
be produced. 

5. By a careful study, conducted in the laboratory by 
the colorist, when changing the shade produced, only 
those baths are drawn off that are to be completely 
changed, the others being left just as they are, or their 
coloring power being increased or reduced, as may be 
required. 

6. Through all baths being heated through the same 
supply of steam a certain saving in the same is possible. 

7. After a time a certain number of standard shades 
are collected, with recipes indicating simply the speed 
in liters to be used by each coloring matter solution. 


EXAMPLE 


For producing a special brown, after careful trials con- 
dlucted in the laboratory the colorist fixed the following 
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proportions of dyeing fluids to be run per hour from five 
of the half-tubs: 


RN 532 ate eek Stas ere nwt vow is 1 liter 
BR athe ORs Palen eacenn pavers! casted 500 c.c. 
RARE wcstirs cob cia ayand Vida nensoa a Senso Nis 200 c.c. 
ROOMS ron serstensaarstean ja mieoac cede 10 liters 
MRE, ccoccoeiehareis tarnishes | liter 


8. Through the different water or exhaust coloring 
matter baths entering at the bottom of each vat, and the 
cloth moving forward rapidly, the coloring matter solu- 
ion, poured in at the top is easily mixed with the former, 
avoiding unevenness in the dyeing, etc. 

(Part IX will appear in an early issue.) 
GOLF TOURNAMENT FEATURES THREE-DAY 
OUTING OF §S. O. C. M. A. MEMBERS 

A summer outing of the Dyestuffs and Intermediates 
Section of the Synthetic Organic Chemical Manufac- 
turers Association was held July 12-14 inclusive at the 
Wyandotte Hotel, Bellport, L. I. The meeting had no 
special purpose in view other than to afford the members 
an opportunity to become better acquainted. The time 
coincided with that set for the regular monthly business 
meetings, and two sessions of a business nature were 
held, at which, however, only matters of a routine nature 
were discussed. 

The main purpose of the members in attendance was 
recreation, which was facilitated by an extensive but 
elastic program arranged by the Entertainment Committee 
under the leadership of A. H. Pierce. Golf, tennis, sail- 
ing and bathing were indulged in as the individual felt 
inclined. A golf tournament was arranged for Friday 
afternoon in which about thirty members participated. 
The rule was medal play with each entrant having the 
benefit of his home club handicap. Three prizes were 
awarded—one, for low gross score, being won by F. M. 
Fargo. ; another, for low net score, by F. E. Signer, and 
the third, a “kickers’ handicap,” by F. W. Pickard. 

The outing was voted a decided success by all who 
participated, and it is believed that a precedent has been 
established which will become increasingly popular. 

Those present included Dr. Charles H. Herty, president 
of the association; Mr. Signer, chairman of the Dyestuff 
and Intermediate Section; Harrison F. Wilmot, technical 
adviser to the association, etc. 

AGREEMENT AMONG GERMAN, FRENCH AND 
SWISS DYE MFRS. 

It is unofficially reported that a working agreement has 
been recently arranged among German, French and 
Swiss dye manufacturers for the joint use of the patents 
and formulae of the German dye cartel. The I. G. is 
said to have allowed the Compaigne Nationale the use 
of its patents in return for which the French concern is 
to pay over a substantial share of the profits derived from 
their use. A similar arrangement with Durand & 
Hugenin, Basle, Switzerland, is reported. 


















































. . SS SS 


perc pene 





July 30, 1923 


AMERICAN 


AMERICAN 
DYESTUFF REPORTER 


Devoted to the use and application of dyestuffs and the 
mechanical equipment incidental thereto. 


LOUIS A. OLNEY 
PROFESSOR OF CHEMISTRY AND DYEING, LOWELL TEXTILE SCHOOL 
Directing Editor 


LAURANCE T. CLARK 
Managing Editor 


Published biweekly by 
HOWES PUBLISHING CO., INC. 
4109 Woolworth Building, New York City 


A. P. Howes, President E. S. PrepMore, Secretary 








Subscription price $5.00 per year; Canadian $5.50; foreign $6.00 








Vol. XII July 30, 1923 No. 16 








THERE IS NO CALL FOR A QUIXOTE 


ITH the originally solid case of the Chemical 

Foundation still further buttressed by many 
forms of evidence in its behalf, the hearing of testi- 
mony in the Government suit to recover the now fa- 
mous German patents came to an end early last week. 
Speaking as laymen with respect to the strictly legal 
aspects of the suit, we do not see how, even without 
this evidence, the Government can be said to have a 
leg to stand on. And while it is accounted a hazard- 
ous venture to decide a case for oneself out of hand, 
or to predict a court decision; nevertheless, taking 
into consideration the various factors, principles and 


circumstances involved, together with the frequently 
and openly expressed trend of thought of the court 


hearing this particular case, we are emboldened to 
state the belief that to all save those whose thoughts 
are sired by the most ardent of wishes, a decision fa- 
vorable to the Chemical Foundation is in order. 

But that decision will not be known until, possibly, 
late autumn, for the briefs will be filed during the 
latter part of September and the week of October 9 
has been set as the time for giving the oral arguments 
at Wilmington. And when the decision is given, this 
will likely not be the end of the affair, since it is now 
being predicted that the case will be carried to the 
Supreme Court regardless of the outcome. 

Should the decision go against the Foundation, an 
appeal to the highest tribunal in the land should and 
would be made at once; for it is the people’s battle 
which the Foundation is waging, though, curiously 
enough, the Government forces are supposed to be rep- 
resenting the people against a corporation. But if the 
decision goes against the Government, we do not see 
the logic of an appeal. It cannot be that Government 
counsel, outside of business hours, regard their at- 
tempt to injure or destroy an organization of men of 
unquestioned honor and standing in affairs, who are 
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performing a most necessary work in an efficient man- 
ner—it cannot be, surely, that they regard their at- 
tempt in the light of a patriotic duty. And if their 
duty did require them to test in court the soundness of 
the Foundation’s legal status, or the legality of the 
patent sale under the Wilson administration, it will 
have been done when the case now pending at Wil- 
mington is decided. Should the position of the Founda- 





tion be adjudged sound, the obligation to the people is 
discharged, and it would appear to be but a waste of the 
people’s money to appeal. 

It would not be necessary to be so emphatic on this 
point, nor to make so much of this case, were it not for 
the fact that the whole proceeding wears the aspect of 
persecution, pure and simple. There are so many ac- 
tions and organizations whose legality might more 
logically be called into question than this, and whose 
illegality it would be far more profitable for the Gov- 
ernment to prove than this. It must be borne in mind 
always that German owners of the disputed patents 
have suffered no direct injury by their seizure and sale, 
since the only value in them resided in their potency 
for the prevention of the building up of a synthetic 
coal-tar chemical industry here. They were obtained 
originally for the sole purpose of providing legal means 
to balk all attempts of American capital to engage in 
this business, and so strong was Germany’s conviction on 
this subject, and so fearful was she that a portion of 
the industry might fall into American hands, that per- 
mission to manufacture was withheld even from Ger- 
man agent concerns after the war started and they 
could no longer sell because of the blockade. 

But since the dye industry finally shook itself free 
trom politics with the passage of the present tariff act, 
there has been a steady stream of propaganda for the 
return of the patents to the Government, which can- 
not hold them and must needs restore them in turn to 
their former owners to be used as weapons against the 
American industry; but how anyone can advocate 
such a step and at the same time proclaim himself a 
loyal American is a mystery beyond solution. 

Therefore, whether this suit was begun in response 
to powerful pressure from within, or as a silly attempt 
to discredit the war acts of the Wilson administration 
—or even because those who should know better were 
hoodwinked into thinking it actually necessary—in 
any case it must present a ridiculous as well as a pleas- 
ing spectacle to the I. G. And those who aid it, whether 
acting in good faith or not, are most certainly engaged 


in working for the embarrassment and overthrow of 


a national American industry admitted to be vital. 

An appeal by the Government from an unfavorable 
decision in this case would come far too close to the 
practices of Cervantes’ famous hero to suit Americans, 
and it is to be hoped that should the Wilmington de- 
cision result in the vindication of the Chemical Foun- 
dation, persecution of this necessary and efficient body 
will cease for all time. 
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TAKING OF TESTIMONY CON- 
CONCLUDED IN CHEMICAL 
FOUNDATION SUrT 





Final Settlement to Rest with Supreme Court, Is 
Prediction 


The taking of evidence in the suit of the Government 
against the Chemical Foundation, Inc., was concluded 
late in the evening of Monday, July 23. The briefs of 
each side will be filed during the latter part of September 
and oral argument in the case will be given at Wilmington 
during the week of October 9, 1923. It is predicted that 
whatever may be the decision of the District Court, the 
case will be carried to the Supreme Court for final 
decision. 

Two features developed which have particular interest 

in advance of the rendering of the decision. In connec- 
tion with the testimony of Dr. C. K. Bolton, of the Du 
Pont organization, Government counsel insisted that Dr. 
Solton should testify regarding the specific deviations 
from patent specifications which his company had found 
necessary in the commercial development of products. 
The same question had been brought to the fore during 
testimony of Dr. Volwiler, of the Abbot Laboratories, 
and in that case the court had taken the testimony of Dr. 
Volwiler in chambers in order to protect the interests of 
the Abbott Laboratories. Upon further consideration, 
the court revoked the order with respect to Dr. Volwiler 
and declined “to make public any answer or to make the 
trade secrets of any commercial enterprise, under the 
conditions here called for, either public or quasi-public 
property.” The decision of the court, quoted from the 
testimony, is as follows: 

“The Court—Col. Anderson, I may be wrong, but I 
think I am right. In principle there is no doubt about it 
in my mind. If technically I have erred, or I am about 
to err, you are not without remedy. There are appellate 
courts which may correct any errors which I may make. 
In the first place, | think this evidence if given is irrele- 
vant, immaterial and not pertinent to any issue in this 
I failed 
to appreciate the relevancy and materiality of such testi- 


case raised by the plaintiff or by the defendant. 


mony when I made my statement with respect to the 
testimony of Dr. Volwiler the other day. I now decline 
to direct this witness (Dr. Bolton) to answer, and hold, 
for the first time in this case, that the testimony called 
for is irrelevant and immaterial and js not pertinent to 
the issues in this case; and I make the same ruling with 
respect to the testimony of Dr. Volwiler.” 

Another feature which attracted unusual interest was 
the court’s instruction to Dr. Louis A. Friedman, chemist 
with the H. A. Metz Laboratories—who had testified that 
he had produced on his first experiment in 1917 cincophen 
of marketable quality with a 60 per cent yield in not 
exceeding six hours, following exactly the specifications 
of the German patent—to go into the laboratories of 
Swarthmore College and carry out the experiment under 
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the supervision of the court and with expert observers 
present representing each side. Dr. Friedman failed com- 
pletely to meet this test in that the product which he pro- 
duced was of low yield and low grade, and took approxi- 
mately twenty-six hours. His credibility as a witness 
was further shaken by the production of his original 
notebook, in which he had recorded his first experiment 
on cincophen as “unsuccessful.” 


VANILLIN DECISION PROTESTED 


An unusual situation has arisen recently in customs 
administration circles in the filing of a petition in the 
Supreme Court of the District of Columbia, requesting 
the issuance of a mandamus writ commanding the Secre- 
tary of the Treasury to permit the importation of vanillin 
upon the payment of an ad valorem duty of 45 per cent 
under the provisions of Paragraph 61 of the tariff law, 
whereas the Appraiser at New York had classified the 
material for duty under Paragraph 28 at 7 cents per 
pound specific and 60 per cent ad valorem, based on the 
American selling price. This procedure is being watched 
with interest, as doubt is expressed as to the practicability 
of this method of protest against appraisement of mer- 
chandise, as it is felt that legitimate channel is furnished 
for such protests in the Customs Court. 


LABELING CLAUSE MADE EFFECTIVE BY 
TREASURY DEPARTMENT 


A ruling has been issued by the Treasury Department 
in accordance with the fourth and fifth provisions of 
Paragraph 28 of the tariff act covering the requirement 
of information as to country of origin, trade name and 
the manufacturer’s name; the percentage of dye exclusive 
of the diluent contained in it; the Schultz or color index 
number, if any, and if none, the chemical classification 
of the dye, on the containers and consular invoices of 
imported dyes on penalty of rejection of shipment. The 
State Department has been requested to notity consular 
officers that this requirement will become effective in 
thirty days. 


PRODUCTION OF DYES BY CLASSES 


Production of dyes in 1922 grouped by classes accord- 
ing to their method of application on fibers were as 
follows: 


Pounds 
a, Ae LT TORT EE TT eee 9,880,014 
NI A le a i a i wie i Sas 2,937,585 
ee 11,931,737 
Lake and spirit-soluble dyes........... 11,009,512 


Mordant and chrome dyes............. 3,749,701 
EER saa Fite ten tdd die ounce bnn 16,913,767 
Vat dyes (not including Indigo)........ 1,075,992 
ass eae anak ea anes a ad Lid i 15,850,752 


RUCOREN GE kc ceed cu cad dieses 1,283,127 
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Paranitraniline & 





iosiery Dyeing 


A Rival of Turkey Red—Classification of Paranitraniline Red—Dyeing Methods—Impregnating with 
Beta-Naphthol—Special Vessel for Impregnation—Recipes for Beta-Naphthol Solutions—Drying 


By SAMUEL SMITH 


HE premier red for cotton is probably Turkey 

Red. But this color can hardly be said to be a 

convenient one to produce—not, at least, by the 
older methods. And it is upon dyeings by these older 
methods that Turkey Red has acquired its pre-eminent 
position. 


A RIvaL For TURKEY RED 


However, there is a coal-tar color which rivals Turkey 
Red. I do not say, though, that it equals it in all respects. 
Paranitraniline Red gives a very fine and bright shade 
of red. The shade is somewhat more yellow than Turkey 
Red, but a bluish tone may be given the red by means 
of a proper treatment. I have good authority for stating 
that Paranitraniline Red is very fast against washing and 
fulling; and that it does not bleed into adjacent white 
when it is being scoured in hot solutions of soap. Then, 
it has the splendid quality—splendid for hosiery, at any 
rate—of being fast against perspiration. Further, it is 
fast against dilute solutions of the mineral acids, and 
against light. In fact, the fastness against light is very 
excellent indeed, though Turkey Red may surpass it in 
this respect. And besides, Paranitraniline Red is mod- 
erately fast against dilute solutions of chloride of lime. 
That is to say, Paranitraniline Red may be used to dye 
cotton yarn that is later on to be interwoven with white 
and the whole then bleached mildly for the purpose of 
clearing up the white. 

However, a high authority on cotton says that the 
beta-naphthol colors (Paranitraniline Red being one of 
them) always rub more or less, “especially if the neces- 
sary care has not been taken in dyeing.” 

The fastness of Paranitraniline Red may be improved, 
it appears, by an aftertreatment with certain metallic 
salts. Copper salts are especially to be mentioned, “but 
the lake formed is not very stable; it is decomposed by 
the action of acids or alkalies.” But such aftertreat- 
ments may alter the shade. Thus, Paranitraniline Red, 
aftertreated with copper sulphate, takes on a brown blue. 

Paranitraniline Red is sometimes known as Para Red 
or as Ice Red. The last name is due, undoubtedly, to the 
practice of keeping the temperature down with ice when 
the paranitraniline bath is in use. 


CLASSIFICATION OF PARANITRANILINE 


The class of colors to which Paranitraniline Red be- 
longs—viz., the naphthol dyes—are azo dyestuffs which 


are built up on the fiber by giving it two certain 
treatments : 

1. The fiber is treated with a developer. The usual 
developer is beta-naphthol. 

2. Then the fiber is treated with a diazotized solution 
of some suitable base. This base may be paranitraniline. 
It is sometimes spoken of as paranitraniline base, to dis- 
tinguish it from the dye itself. 

The procedure is not to be confused with the method 
which changes one dyestuff to another on the fiber. 
This latter process makes use of a diazotizing bath in 
which nitrous acid converts the amino group contained 
in the dyestuff already in the fiber into an unstable azo 
body. That is, the first dyestuff is transformed by a 
developer into a stable azo body, the former dyestuff 
now becoming a different one. This diazotizing and de- 
veloping process is not the one with which we are now 
concerned in connection with Paranitraniline Red. Let 
the reader take note, and not get things confused. 

The method we have in hand is similar to the process 
of dyeing coupled colors. In order to get things securely 
before the reader, it will be well to know just what this 
procedure is. With a certain group of dyes—known as 
coupled colors—the dyeing is done in such way that the 
color is really built up in the fiber by chemical means. 
But there is no diazotizing of a dye already on the fiber. 
In brief, the cotton is dyed with a suitable substantive 
dye in the usual way. A separate bath is used cold and 
this bath contains a solution of diazotized paranitraniline, 
soda ash and sodium acetate. , The substantive dyestuff 
is, in consequence of the treatment in this bath, coupled 
with the diazotized paranitraniline and a new dye chem- 
ically produced on the fiber. 

Now this process and the one with Paranitraniline Red 
are very similar; only instead of dyeing with the sub- 
stantive dyestuff, impregnation with a developer (beta- 
naphthol) is substituted. This beta-naphthol has no 
proper tinctorial power. All the same, when the fiber 
impregnated with beta-naphthol is subsequently treated 
in the bath containing diazotized paranitraniline, a dye is 
formed on the fiber and this dyestuff is Paranitraniline 
Red. 


DyEING METHOD 


The operations, then, are as follows: 

1. Impregnation with beta-naphthol. 

2. Treatment in bath containing diazotized Parani- 
traniline. 


Let the reader cling to this brief schedule, if he feels 
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that the frequent mention of diazotizing and Paranitrani- 
line are confusing. 

The principal difficulty in producing Paranitraniline 
Red on the cotton fiber appears to consist in getting an 
even shade and a good penetration into the fiber. If 
trouble of this kind arises, the source of the difficulty is 
to be looked for in the impregnation operation. The im- 
pregation with beta-naphthol must itself be even, if a 
level shade of Paranitraniline Red is to be expected. 
The question is, How shall this even impregnation be 
secured? If it were a case of piece goods, then a con- 
centrated solution of the beta-naphthol might be evenly 
impregnated by means of the padding machine cr an 
equivalent. But where it is a question of yarn the case 
is quite different. There are, it appears, certain mechan- 
ical contrivances which deal with the padding or impreg- 
nating problems in connection with cotton yarn. Whether 
these have been especially successful, I am not prepared 
In connection with the even distribution of the 
beta-naphthol solution in respect to yarn, “it is claimed 
that this can be done better by hand treatment than by 
any other means, though, of course, it requires a highly 
skilled operator to carry out the processes successfully, 
as all the operations have to be conducted with the great- 
est exactness.” However, if one man can succeed at it, 
another should also be able to do so. 


to Say. 


3efore proceeding with the impregnating operation, the 
cotton yarn is first boiled in the usual manner in a solu- 
tion of caustic soda. After the boiling is completed, the 
yarn is to be rinsed in order to get it free of the alkali. 
This is to be done most thoroughly. Then the yarn is to 
be completely dried. The reason for this drying is not 
so much that wet yarn could not be impregnated with the 
beta-naphthol, as that the introduction of wet yarn into 
the impregnating bath may amount to adding an unknown 
amount of water. This water, one is to expect, would 
disturb or confuse the conditions in the bath. The thing 
to do, then, is to thoroughly dry the yarn after it has 
undergone its rinsing. 


IMPREGNATING WITH BETA-NAPHTHOL 


The ordinary beta-naphthol results in a red that con- 
tains more or less yellow. A more bluish red may be 
got by substituting Beta-Naphthol R or Beta-Naphthol 
RC. When plain beta-naphthol or Beta-Naphthol RC 
is to be employed, the following recipe may be used. One 
hundred pounds of cotton yarn are in contemplation : 


(a) Beta-naphthol (plain or RC).. 2 
Caustic soda lye (75 deg. Tw.— 


Ibs. 314 ozs. 


1.375 specific gravity)...... 2 Ibs. 3% ozs. 
Water (boiling) 2.0. .06c.s0% 2.0 U. S.gals. 
(hb) Turey-Red off .. 6.0 cscs 514 Ibs. 
Water (boiling) ............ 2.7 U.S. gals. 


Two liquors:are to be made up, (a) and (b). That is, 
the beta-naphthol is to be dissolved in the soda lve as 
well as possible, and then the 2.7 U. S. gallons of boiling 
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water are to be added, the whole being thoroughly mixed 
together until a solution is produced. This solution is 
liquor (a). Then, in a separate vessel, the Turkey-Red 
oil is to be dissolved in the second 2.7 U. S. gallons of 
boiling water. Instead of the Turkey-Red oil, one may 
substitute an equal weight of castor-oil soap. It is said 
that the shades obtained with the castor-oil soap are 
bluer and brighter. The product resulting from dissolv- 
ing either the Turkey-Red oil or the castor-oil soap is 
liquor (b). 

\Ve now mix liquors (a) and (b). Water is then to be 
added until the volume of the whole amounts to 15.9 
U.S. gallons (13% lbs.). An addition of tartar emetic 
may be put into this liquor, the object being to prevent 
the yarn after impregnation from turning brownish dur- 
ing the dyeing operation. “A brighter red is then pro- 
duced.” In case precipitate of antimony oxide should 
result from the addition of the tartar emetic, this only 
means that we have used too much. By adding more of 
the caustic soda, the precipitate may be dissolved. It 
will, perhaps, be very much better not to have the pre- 
cipitate in the first place; or, at least, to have but very 
little. It would seem that this point might be guarded by 
putting in the tartar emetic in very small installments. 
If an overplus of tartar emetic is used, and a considerable 
amount of caustic soda is required to dissolve the precipi- 
tate, we may get the solution into an unknown condition. 

We now have on our hands 100 pounds of cotton yarn 
and something like 132% pounds of impregnating solu- 
tion. The impregnation operation is not to be carried 
out in any wholesale manner. On the contrary, two 
pounds of yarn are to be treated at a time. 


SPECIAL VESSEL FOR IMPREGNATION 


A special vessel is desirable as a means of controlling 
the impregnation operation. This may consist of a tub 
with a “well” projecting downwards from the bottom. 
That is to say, we rig a tub on legs or other supports. A 
bucketlike vessel is let through a hole made in the bottom 
of the tub. This bucketlike vessel constitutes the “well.” 
Its top edge is flush with the top surface of the bottom of 
the tub. The tub may be 32 inches in diameter and 6 
inches deep on the inside. The well may be 13 inches in 
inside diameter and have an inside depth of 10 inches. 
This well is not centrally located, but placed near the ver- 
tical wall of the tub. When the whole affair is mounted 
on its supports, it will be perhaps 26 inches high. The 
bottom of the well is provided with an outlet cock. The 
liquor may flow through it into a vessel or trough set 
beneath the bottom of the well. 

A wringing peg arranged above this contrivance will 
probably prove desirable. A mechanical method of im- 
pregnating the yarn may be carried out with the aid of a 
tramping machine. This is, or may be, a power-driven 
machine. As to its success in connection with the impreg- 
nation with beta-naphthol for the purpose of later pro- 
ducing Paranitraniline Red, I have nothing to say, good 
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or bad, except that a good recent authority says that 
hand methods are claimed to be better than any other. 


ANOTHER RECIPE 
I may give here another recipe for the beta-naphthol 


solution, 100 pounds of cotton yarn being in contem- 
plation: 


IN os i cnt cha Ramee Rema e S 3 Ibs. 

Caustic soda solution (72 deg. Tw.—1.360 
RE SNEED heise ed caeeednad snes 3 Ibs. 

Nk knees eRe S eames 10 lbs. 


NE tae idaeiek ine aeieeewa As directed 

The first three ingredients are intermingled and a solu- 
tion formed. This liquor is then to be diluted with water 
until the whole amounts to seven and one-half gallons. 

The 100 pounds of cotton yarn are now treated, one 
or two pounds at a time. The naphthol solution is first 
put into the well. Or, if the bottom of the tub has been 
constructed to dip on all sides towards the well, then the 
beta-naphthol may be poured in anywhere. Two gallons 
will be a proper quantity with which to begin, if the cot- 
ton is to be worked one pound at a time. 

It is recommended to weigh the yarn. The standard 
may be taken as 100 pounds of raw cotton yarn. If, 
instead, dry bleached yarn constitutes the work, then 88 
pounds are to be regarded as an equivalent; or, if hydro- 
extracted yarn in the damp condition is to be treated, 
then 152-158 pounds are to be viewed as the equivalent. 
After the yarn has been properly picked with the beta- 
naphthol solution, the same yarn will weigh, say, 162- 
176 pounds after hydro-extraction or 97 pounds when 
dried. All the yarn referred to in the foregoing is to be 
viewed as well bleached. 

Assuming that one begins with one pound of raw cot- 
ton yarn and treats it with two gallons of beta-naphthol 
liquor, one puts the yarn on a wooden stick and works 
it in the liquor. After four or five turns, the work is to 
be wrung out, the skein is next shaken out, the cotton is 
again wrung out and then laid aside. 

Naturally, the treatment of this lot will have absorbed 
some of the liquor. Before the next lot is introduced, 
the withdrawn liquor is to be replaced by a proper amount 
of fresh. This proper amount in the present case is 
about two-thirds of a pint. Whenever the yarn is wrung 
out, the squeezed out liquor is te be discharged into the 
tub. It will thus be saved. The steeping, wringing, etc . 
are carried out with lot after lot, until the whele has 
leen treated. After all the yarn has been put through 
the treatment, it is put through a second time. The chief 
difference in procedure is that now no successive additions 
of small quantities of the solution of beta-naphthol are 
made. 


After impregnation has been completed, the work is 
hydro-extracted and then hung up and dried. 


Particular attention is to be paid to the hydro-extrac- 
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tion and weighing, as excess amounts of the liquor here 
and there may be expected to result in unevenness of 
shade at the close of all operations. 


DRYING 


The drying is an operation that is not to be carelessly 
done. A proper temperature is 140 deg. Fahr. (60 deg. 
Cent.). The yarn should dry in about three hours. High 
temperature drying is not to be attempted, as the beta- 
naphthol will probably volatilize right off the fiber. ‘To 
obtain good results, it is absolutely necessary that the 
evaporated moisture be carried off by a flue or fan, and 
also that the yarn should be turned several times during 
the drying, but without being touched by the hands.” The 
sticks used to handle the yarn may be of wood; but they 
should themselves previously have had a treatment with 
the beta-naphthol liquor. That is, they should have been 
well rubbed with it, or actually steeped in it. It is rec- 
ommended that the sticks be square, and that not more 
than one pound be spread loosely over each stick. “When 
the yarn is dried on fresh sticks not yet saturated with 
naphthol, it may show yellow rail marks.” The following 
procedure may be used in order to avoid these marks: 
An aqueous solution of dextrine (1 to 2) is added to 
the solution of beta-naphthol before beginning operations. 
The amount may properly be one-fifth the volume of the 
beta-naphthol liquor. If a second lot of 100 pounds is 
to be put through, then 20 per cent of the original amount 
of dextrine solution is to be added prior to the second 
set of operations. 


If two pounds of yarn are to be treated at a time, one 
may use four U. S. gallons of the beta-naphthol solution 
as the initial amount. The amounts to add, by way of 
replacement between the two-pound lots of yarn, may 
be 6 per cent of the original four gallons, or something 
less than two pints. 

When the yarn had been wrung, after impregnation, 
it may be wrapped in calico preparatory to being intro- 
duced into the hydro-extractor. 

Instead of beta-naphthol or Beta-Naphthol RC, one 
may use a nine to one mixture of beta-naphthol (2:7) 
naphthol sulphonic acid F. This last substance is other- 
wise known as Naphthol R or shading salt. That is, the 
following recipe may be employed: 


(a) Beta-naphthol ............. 1 Ib. 1534 ozs. 
PARIRCNNE DRS Soo a nck era Ay one 314 ozs 
Caustic soda (75 deg. Tw- 

1.375 specific gravity)..... 2 Ibs. 3% ozs. 
Water (botlme). ........%5. 2.7% U. S.gals. 

(Db) Turkey-Red of ...........4. 5% Ibs. 

Water (boiling) ........... 2.70). 3: gals; 


The beta-naphthol and Naphthol R are first mixed. 
Then this mixture and the caustic soda are mingled and 
the boiling water added. This gives (a) separately; pre- 
pare (b) by mixing the ingredients. Instead of the 5% 
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pounds of Turkey-Red oil, the same weight of castor- 
oil soap may be used, and blue reds and brighter shades 
obtained. This recipe, in which Naphthol R is employed, 
may be expected to give a bluer shade than if simple 
beta-naphthol is used.—Textile American. 


DU PONT ANNOUNCES PONTACHROME 
FAST RED E, PONTAMINE COTTON 
BLUE 3R, DU PONT PHOSPHINE GG 
AND ART-SILK BLACK G 


The Dyestuff Department, E. I. du Pont de Nemours 
& Co., announces placing on the market four new prod- 
ucts as follows: 

Pontachrome Fast Red FE possesses excellent fastness 
to light and is superior to the company’s Pontachrome 
Red B, now on the market, in fastness to washing, stov- 
ing, and fulling, as well as being bluer in shade. 

It is of good solubility, and dyes level, making it ap- 
plicable for use in all types of machines, as well as on 
loose wool, yarn and piece goods. It is generally applied 
as an afterchrome color, but may be dyed on a chrome 
When dyed 
on the mordant, the shades are fuller and deeper, but 
not as fast as by the top chrome method. 

Cotton and artificial silk effect threads are unstained, 
but silk threads are stained considerably. 

Pontamine Cotton Blue 3R is a direct color in a bright 
reddish blue shade, offered particularly for use in dyeing 


mordant or by the metachrome process. 


unions. In dyeing this class of goods at the boil in a neu- 
tral bath, it stains wool very slightly, while the cotton is 
dyed to a full shade. From a cold alkaline bath the 
animal fibers are practically unstained and the cotton 
readily takes on the entire color, making it particularly 
suitable for speck dye work. 

At boiling temperature the silk in half-silk goods is 
stained somewhat more than the wool in _half-wool 
mixtures. 

It may be used by the usual method for direct colors 
in producting self-shades on cotton, artificial or pure 
silk, giving bright deep blues. 

Du Pont Phosphine GG is greener than either of the 
company’s other two brands and is extremely bright. 

The product may be applied on cotton yarn or piece 
goods on the usual tannin and antimony mordant, and 
is excellently adapted for bright yellow lemon shades on 
pure silk. On artificial silk it gives full yellow shades 
with a distinct greenish fluorescence. The brightness 
of the color is advantageous not only as a self-shade, 
but for use in combination with other basic colors for 
various shades. 

Is is especially suited for colored discharge patterns 
because when used in sulphoxylate discharges it is not 
appreciably affected. 

The new “GG” brand is also suitable for dyeing vege- 
table or chrome tanned leather which has been suitably 
mordanted, being applicable on leather by the drum, 
paddle, tray, or brush methods. 

Art-Silk Black G is a new color for the production of 
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pure clear blacks of somewhat of a greenish tone on 
artificial silk. 

The bright shades are produced without any tendency 
toward a dull brownish overhand. This feature makes 
the product especially desirable to the class of trade for 
which it was intended. 


EIGHTH TEXTILE SHOW BREAKS SPACE 
RECORD 


Breaking all records for exhibition space sold, the 
eighth International Textile Exposition, to be held in 
Mechanics Building, Boston, promises to be the greatest 
affair of its kind ever held in this country. The entire 
Mechanics Building, including Paul Revere Hall, em- 
bracing more than 125,000 square feet of floor space, 
will be filled with the extensive displays which will in- 
clude every important phase of the industry. 

Chester I. Campbell, under whose personal direction 
the great exposition will be held, and whose organization 
is now busy working out many of the preliminary details 
of the show, reports that already more than 300 firms 
have taken their spaces, and that new applications are 
constantly coming in from all parts of the country. To 
those who have not as yet made application for space, 
it is suggested that they at once get in touch with the 
Boston office. There are still a number of choice spaces, 
which are being allotted in the order of receipt of appli- 
cations. When the list is closed it is safe to say that 
there will be well over 400 exhibitors in the great building, 
among whom will be many of the leading concerns of 
the country. Naturally, one will find there those who 
have exhibited before, for they were the first to make 
certain that they had the space, and insisted on being in 
the same location as at the seventh exposition; but from 
the appearance of the list there are to be a large number 
of firms connected with the industy who are making their 
first appearance. 

“Textile Week,” as the days will be called between 
October 29 and November 3, promises to be an exceed- 
ingly busy one, both for Boston and the industry at large. 
Apart from the exposition itself there will be a number 
of annual meetings by various associations and group 
meetings by individuals. 

Two big national conventions will be the leading attrac- 
tions during the week. Of first importance will be the 
gathering of the National Association of Cotton Manu- 
facturers, whose business transactions are of vital impor- 
tance to every branch of the industry. While the pro- 
gram is not yet completed, it is known that there will 
be several speakers prominent in their line, who will be 
heard on topics of interest. The part the national asso- 
ciation plays may be judged from the fact that it draws 
delegates from every mill center in the United States 
and from Canada, and in several instances from England. 

The New England Association of Commercial Engi- 
neers also holds its convention during the week. This 
body of experts gives much of its time to the promotion 
of the Power Show, which will be held in the great base- 
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ment of Mechanics Building during the exposition. The 
power exhibition will include everything of importance 
to the industry in the application and the transmission of 
power, as special attention is always given to new ideas 
and improvements that improve the efficiency of opera- 
tion of mill machinery. The engineers in their convention 
will also have several speakers who will deal with the 
same subject. There will also be gatherings at various 
hotels of groups of manufacturers who find “Textile 
\Week” the opportune time for getting together to discuss 
trade matters and keep in touch with all that is new in 
their line. 

Another feature which is war reaching in its effect is 
the development of the dyestuffs industry in this country, 
a matter of great importance. This year it will be shown 
that through intensive work and research American dyes 
are making such progress that there seems to be little 
need of taking the foreign dyes. 

While the Textile Exposition was primarily arranged 
for the benefit of the textile manufacturers, it has proved 
to be of great benefit in other ways, aside from the in- 
structive value to the public in general. Students in high 
schools, technical schools and colleges find it of great 
value for the broader knowledge it gives. Educators in 
general are favoring more and more the method of edu- 
cation by the eye rather than through the printed word, 
and the success of the Textile Exposition furnishes an 
excellent argument for the amplification of this method 
of presenting in original form the operating machinery 
which stimulates and holds the interest and memory of 
those who can embrace the opportunity of examination 
under the most favorable forms. What goes on inside a 
big mill is no longer a mystery; the person who has been 
curious to know what the machinery is doing when he 
passes a big mill may now look into every phase without 
fear that he will be bothering some worker. 


PHILADELPHIA DRYING MACHINERY CO. 
BRINGS OUT ALL-MONEL ROTARY 
DYEING MACHINE FOR HOSIERY 


The “Hurricane” all- Monel rotary dveing machine for 
hosiery is the latest achievement of the Philadelphia Dry- 
ing Machinery Company in hosiery dyeing machinery. 

This machine is a further development of the previous 
tvpes of “Hurricane” rotary-circulating machines which 
have proven so successful in practice. Under present 
conditions it is ideally adapted to the needs of the mod- 
ern dyehouse, calling for a multiplicity of shades and 
variety of work. 

The cylinder of the machine is constructed so that no 
bolt or rivet heads appear in the pockets and all corners 
are eliminated. The holes in the cylinder are counter- 
sunk from both sides and the cylinder has a perfectly 
smooth finish. 

The special shape of the pockets is such as to effec- 
tively prevent rolling and tangling and in the majority 
of cases it is possible to dye without nets. Thorough 
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penetration of the goods is accomplished by the automatic 
electric reverse motion. 

The outside tub is also made of Monel. 

The motor for operating this machine is mounted on 
it and connected to the drive shaft by a flexible coupling 
and an inclosed reduction gear. The drive shaft ex- 





All-Mone! Dyeing Machine for Hosiery 


tends across the back of the machine and near each end 
inside the tub are two gears which mesh segment gears 
located on the sides of the cylinder and drive it. 

The shape of the outer tub is such that the liquor level 
can be carried quite high and thus assures keeping the 
goods floating at all times. In the design of the machine, 
accessibilty, ease of operation, and especially ease of load- 
ing and unloading, have been given careful consideration. 
The result is that this is one of the most convenient ma- 
chines to handle. 

A special arrangement of the steam heating coil pre- 
vents the discharge of steam directly against the goods 
in the cylinder and prevents roughing from this source. 
This is especially important when dyeing artificial silk. 

Provision is also made to assure uniform distribution 
of the dye liquor, especially when additions are made. 

A. C. S. MEMBER NAMED FOR LEAGUE OF 
NATIONS COMMITTEE TO INVESTIGATE 
CHEMICAL WARFARE 

J. Enrique Zanetti, member of the American Chemical 
Society and assistant professor of chemistry in Columbia 
University, has been appointed to a committee of the 
League of Nations which will investigate the whole ques- 
tion of chemical warfare. 

Associated with Prof. Zanetti, who is now in England, 
and who will be absent on leave from Columbia during 
the next academic year, will be a group of eminent chem- 
ists representing other countries and including Sir Wil- 
liam Jackson Pope of Cambridge University, England, 
and Prof. Charles Moureu of the University of Paris. 

Inquiry among members of the American Chemical 
Society and members of the Columbia faculty developed 
that the selection of Prof. Zanetti, decorated by four 
governments for distinguished war service, was the first 
intimation here that the league had entered upon an 
exhaustive study of the uses of chemistry in war. 


Col. Raymond F. Bacon, chief of the Technical Divi- 
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sion of the Chemical Warfare Service, A.E.F., said it is 
apparent that the aim of the league is to make a thorough 
investigation, the results to be embodied in a report by 
the committee, which is expected to make recommenda- 
tions as to the continuance of chemical warfare, deter- 
mining especially the types of this kind of warfare which 
civilized countries should sanction or discard. 

Chemists who were interviewed predicted that the com- 
mittee would advise in favor of continuing chemical war- 
fare. Restrictions, they said, would undoubtedly be 
urged. There was general agreement that the use of 
poison gas against undefended cities should be banned. 

The committee’s report, it was thought, will stress the 
advantage of employing chemistry against uniformed 
troops in battle as more humane and less dangerous than 
the old methods. The World War showed, it was said, 
that fewer men were killed through chemistry and that 
the proportion of recoveries among the wounded was far 
greater than through the old type of warfare. 

For example, according to Col. Bacon, if the total 
casualties through poison gas and other chemical agents 
of a given battle should be 40,000, of whom 1,000 were 
killed, nine-tenths of the 39,000 put out of action would 
recover in a year. Using old methods of warfare, 10,000 
of the 40,000 would have been killed. Of the remaining 
30,000, 6,000 would die from wounds, 12,000 would be 
maimed for life, and 12,000 would recover in about a 
year, 

Col. Bacon and other chemists emphasized that chem- 
ical wartare places the advantage with the most educated 
nation. Chemical warfare is now receiving the keen 
interest of American chemists. On the authority of the 
American Chemical Society, it was stated recently that 
in the development of this type of warfare America is 
being outdone by other nations. 

“From observers lately returned,” says the society, 
“we learn that Italy has organized a chemical warfare 
service of approximately twice the strength of our own; 
that Belgium has likewise organized a new service, and 
that both France and England continue active support of 
their services which correspond to our Chemical Warfare 
Service. 

“In Germany the only official activity is the chemical 
warfare defense school, but there is great activity within 
the chemical industry which is essentially a chemical war- 
fare service for the Government. 

“Japan purchased from the German indutries such 
warfare secrets as were wanted, and the various contri- 
butions made by Japan for the support of certain Ger- 
man universities are said to be one method of paying for 
the chemical warfare information secured. 

“This activity in other lands leads us to question 
whether the operation of the treaties abolishing chemical 
warfare and limiting armament is net being pushed here 
to the point where it may constitute a danger to America.” 

Prof. Zanetti is a graduate of Harvard in the class of 
1906. He spent three vears in Argentina in the service 


of the Argentine Government. At Columbia he has had 
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charge of courses in analytical chemistry. His researches 
have been in the field of gas and oil cracking. He has 
been working on a process for making gas carbon, known 
as carbon black, which is largely used in the manufacture 
of printer’s ink and rubber tires. During the war Prof. 
Zanetti was in the Chemical Warfare Service and was 
decorated by the governments of the United States, 
Great Britain, France, and Italy. 

Prof. Zanetti has been elected chairman of the Divi- 
sion of Chemistry and Chemical Technology of the Na- 
tional Research Council for 1923-1924, succeeding Dr. 
E. W. Washburn. Both Prof. Zanetti and Dr. Wash- 
burn were delegated to attend the meeting in London of 
the International Union of Pure and Applied Chemistry, 
of which the Division of Chemistry of the National Re- 
search Council is the American representative. Prof. 
Zanetti will assume the chairmanship of the Division on 
September 1. 


A two-story mill is under construction for the Bedford 
Spinning Company, recently organized at Bedford, Mass., 
with C. W. Souther as treasurer and \William ]. Rogister, 
superintendent. The company will manufacture silk and 
other textiles. 

The Johnson Silk Manufacturing Company, Lancaster, 
Pa., plans to erect a new one-story factory building which 
was announced in connection with the purchase of a large 
plot of ground. The new plant will double the capacity of 
the present one, which now operates one hundred looms, 
according to Edward F, Johnson, president. 


Sunlight Hosiery Mills, Blackville, S. C., is installing a 
water-softening plant and storage tank. Twenty-four 
new hosiery drying forms are being added to the equip- 
ment. E. E. Partian is manager. 

Additional new machinery will be installed by the Janet 
Hosiery Mills, Shelby, N. C., for increasing the output of 
the plant, which produces mercerized and combed yarn 
hosiery. 

Seville Knitting Corporation, New York, N. Y., re- 
cently incorporated with a capital of $200,000, will operate 
a plant for the manufacture of yarns, knit goods, ete. 







FOR SALE 
SUPRAMINE YELLOW R 


WANTED 
MONOCHROME BLACK BLUE G 
ALIZARINE FAST GREY 2BL 


Guerin Mills Co., Inc. 
Rosemont Mill Woonsocket, R. I. 
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This Is the Age 


THE 





of the Specialist 


and in no line of manufacture is the im- 
portance of Specialization felt more keenly 
than in the making of dyestuffs and other 
coal tar derivatives. 


In the complex problems of development, 
production and application it is impossible 
for any one organization to excel in a com- 
plete dyestuff line. 


We realize this, and from the first have con- 
fined ourselves to a relatively small but 
compact line of dyes and intermediates, well 
and economically made, perfectly controlled 
and standardized. 


May we submit samples and quotations of 
our specialties ? 


Bound Brook N. J, 


New York Boston Philadelphia Chicago 


Canadian Representative 


DILLONS, Ltd. 


Montreal Toronto 
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Established 1895 


BOSSON & LANE || 9. R. DAvip 
fc COMPANY 


eae essere 


Manufacturers of 


The Original 


BLEACHING OIL 


for boiling out Cotton, to produce a foundation 
for a Pure White 





High Grade Sulphonated and Saponified 


CASTOR OIL PRODUCTS Dye stutts | 
| 
| 
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Para Soap Oil 


Solvents and Assistants for 
cleaning all Textiles 





B&L Bleachers’ Bluings 252 Congress Street, Boston, Mass. 
and Tints 


Hartford Office: 1029 Main Street 
Works and Ofice, ATLANTIC, MASS. Tel. Main 1684 











Latest 1914 Berlin Edition of 


“FARBSTOFFTABELLEN” 


By Dr. Gustav Schultz 


Containing over 1000 dyestuff formule reprinted and exactly 
reproduced by photographic process on fine white paper, and 
substantially bound in heavy black cloth and leather. 


Can now be had from us at $10 per volume. 


HOWES PUBLISHING COMPANY 


4109 Woolworth Building, New York 
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Road to Success 


Do you doubt that a new hatter could spring up in New York 
and, with honest hats and brilliant advertising, in five years 
take its place abreast of the leaders of fifty years? It has 


been done. 


Do you doubt that a new thought could arise in pencils, 
and, in two years, backed by good advertising, make a place 
for the pencil on the desks of the nation? That, too, has been 


done. 


Do you doubt that a New York department store, in a bad 
year, could, largely through the improvement in its advertising, 
attract 110,000 new customers to its shop? That was done, 


last year. 


A fine old business may consider advertising as a protection 
for today and insurance for tomorrow, but to the young 
growing business it is a pair of seven league boots, which bring 


fame, friends and volume, years before their normal advent. 


| Published by the American Dyestuff Reporter in co-operation | 


with The American Association of Advertising Agencies 
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No sale is considered complete until the customer is entirely 
satisfied, and to insure this, several precautions are instituted 
which, since they guard your interests, merit your considera- 
tion when placing dyestuff orders, 


PROGRAM 
Our manufacturing program is based on trade requirements; 


i. 0, WE HAVE THE COLOR YOU NEED. 
SERVICE 


Our sales force is augmented by an efficient application 
laboratory and a corps of specialists who can visit your mill 
and demonstrate practically the solution of your dyeing and 
color problems. 


tne intl ntl nal nel el lel 


UNIFORMITY AND DEPENDABILITY 
We maintain an independent laboratory where the most 
elaborate and cautious tests are conducted to insure the 
maintenance of strength and shade of every batch of color. 
For pulverizing, standardizing and mixing, the latest and 
most ingenious devices are used under the constant super- 
intendence and study of experienced engineers. 


STOCKS AND TRANSPORTATION 
Warehouses are stocked and so located, and truck and rail 
routes so arranged, as to give our customers the promptest 
possible deliveries. 
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NEWPORT CHEMICAL WORKS, Inc. 
PASSAIC, NEW JERSEY 


RBOSTON, MASS PROVIDENCE, R. I PHILADELPHIA, PA 
GREENSBORO, N. C. CHICAGO, ILL. 
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